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FOR  THE  TEAR  1887. 


Members  Ex-Offlcio. 


Hon.  James  A.  Beaver,  Oovernor. 

Hon.  T.  J.  Stewart,  Secretary  of  Internal  Affairs, 

Dr.  E.  B.  Higbee,  Superintendent  of  Public  Instruction. 

Hon.  A.  Wilson  Norris,  A  uditor  OeneraL 

Dr.  G.  W.  Atherton,  President  of  the  Pennsylvania  State  College, 
Appointed  by  the  Governor. 

Term  expires. 

Col.  James  Young,  Middletown,  Pa.,  1888 

Dr.  John  P.  Edge,  Downingtown,  Pa.,   1889 

WiU  B.  Powell,  Springboro*,  Pa.,  1890 

Elected  by  Ck>anty  Ag^rioultural  Societies. 

Term  expires. 

Adams,   I.  Garretson,  Bigler,  1888 

ArDistrong,   Jos.  Painter,  Kittanning,  1890 

Beaver,   A.  L.  McKibben,  Green  Garden,  ....  1890 

Bedford,  J.  E.  Noble,  Waterside,  1890 

Berks,  J.  G.  Zerr,  Geiger's  Mill,    ....  1889 

Bucks,  E.  Reeder,  New  Hope,  1890 

Blair,  J.  D.  Hicks,  Altoona,  1889 

Bradford,   H.  L.  Scott,   Towanda,   1889 

Butler,  H,  M.  Wise,  Harmony,  1888 

Centre,  E.  W.  Hale,  Bellefonte,  1888 

Chester,  Thonnas  J.  Edge,  Harrisburg,  1890 

Clarion,  J.  F.  Brown,  Clarion,  1888 

Clinton,  J.  A.  Herr,  Cedar  Springs,  ....  1890 

Columbia,  Chandlee  Eves,  Millville,  1888 

Crawford,  M.  W.  Oliver,  Conneautville,  ....  1889 

Cumberland,  C.  H.  MuUin,  Mt  Holly  Springs,  .  .  1888 

Dauphin,   G.  Hiester,  Harrisburg,   1888 

Delaware,  E.  Harvey,  Chester,  1889 

Erie,  J.  C.  Thornton,  Avonia,   1889 

Indiana,  W.  P.  Gordon,  Black  Lick,   1889 

Jefferson,   J.  McCracken,  Jr.,  Frostburg,  1890 

Juniata,  D.  Wilson,  Port  Royal,   1888 

Lackawanna,  H.  H.  Colvin,   Dalton,  1888 

Lancaster,  H.  M.  Engle,  Marietta,  1889 

Lebanon,  C.  R.  Lantz,  Lebanon,   1888 

Lehigh,   J.  P.  Barnes,  Allen  town,  1890 

Luzerne,  J.  B.  Smith,  Kinjrston,   1888 

Lycoming,  D.  H.  Foresman,*  Williamsport,    ....  1888 

Lycoming,  P.  Reeder,  f  Hughesville,  1889 

Mercer,  R.  McKee,  Mercer,  1890 

Montgomery,   H.  W.  Kratz,  Trappe,  1890 

Montour,  Thos.  L.  Clapp,   Tiimestonoville,    .  .  .  1889 

Northampton,  A.  D.  Shimer,  Bethlehem,   1888 

Northumberland,  John  Hoffa,  Milton,  1890 

Somerset,   C.  C.  Mussel mann,  J  ....  Somerset,   ias9 

Rr^huylkill,  J.  S.  Keller,§  Orwigsburg,  1890 

Sullivan,  L.  B.  Speaker,  Hill's  Grove,  1888 

Susquehanna,  R.  S.  Searle,  Montrose,   1889 

Tio^  J.  W.  Mather,  Wellsboro',  1889 

Union,  J.  A.  Gundy,  Lewisburg,  1890 

Venango,  Wm.  Gates,   Oil  City,  ias9 

Warren,  F.  R.  Miller,  Sugar  (rrove^  1889 

Washington,  J.  McDowell,  .  .   Washington,  1890 

Wayne,   N.  F.  Underwood,  Lake  Como,  1889 

Westmoreland,   F.  Y.  Clopper,  Greensburg,  1889 

Wyoming,  N.  G.  Bunnell,  Vosburg,  1888 

York,   W.  S.  Roland,  York,   1889 


•Died  April  21,1887. 

t  Elected  October  12, 1887. 

1  Bd.  Ag. 


tDied  August  21, 1887. 
I  Died  February  22, 1887. 
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OFFICIAL  LIST. 


H'esident, 
Hon.  Jamos  A.  Beaver,  (ex-ojfficio.) 


M.  W.  Oliver, 


Vice  Pi'esidenis, 
Dr.  J.  P.  Edge, 


N.  F.  Underwood. 


Hon.  James  A.  Beaver, 
C.  C.  Mussel  man, 
E.  Reeder, 


J.  P.  Barnes, 
J.  A.  Herr 

T.  J.  Edge,  {ex-officio.) 


W.  a  Roland, 


Executive  Committee, 

W.  S.  Roland, 
G.  Hiester, 
J.  McDowell, 

Advisor  J/  Committee. 

J.  P.  Barnes,  G.  Hiester. 

Thos.  J.  Edge,  (ex-ojfficio.) 

Secretary. 
Thos.  J.  Edge,  Harrisburg. 

Botanist. 
Thos.  Meeban,  Germantown. 

Pomologist. 
E.  Satterthwaite,  Jenkintown. 

Chemist. 

Prof.  F.  A.  Genth,  University  of  Pennsylvania. 

Consulting  Veterinary  Surgeon. 
Pro£  R.  S.  Huidekoper,  University  of  Pennsylvania. 

Veterinary  Surgeon. 
Dr.  F.  Bridge,  V.  S.,  West  Philadelphia. 

Microscopists  and  Hygienists. 
Dr.  H.  Leffmann,  Philadelphia,  Prof.  C.  B.  Cochran,  West  chester. 

Entomologist. 
Prof.  W.  A.  Buckhout,  State  College. 

Ornithologist. 
Dr.  B.  H.  Warren,  West  Chester. 

Meteorologists. 

Prof.  I.  T.  Osmond,  State  College,         J.  L.  Heacock,  Quakertown. 

Mineralogist. 
Prof.  J.  Wilcox,  Philadelphia. 

Oeologist. 
Prof.  J.  P.  Lesley,  Philadelphia. 

Stenographer. 
Col.  II.  C.  Demming,  Harrisburg. 
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Hon.  J.  A.  Beaver, 
C.  C.  Musselman, 
R  Reeder, 

W.  S.  Roland, 


Dr.  J.  P.  Edge, 
J.  McDowell, 
J.  A.  Gundy, 

G.  Heister, 

H.  M.  Engle, 
M.  W.  Oliver, 
H.  W.  Kratz, 

W.  Gates, 
J.  E.  Noble, 

H.  M.  Engle, 
J.  Young, 

M.  W.  Oliver, 

I.  Garretson, 
Arthur  Todd, 

J.  P.  Barnes, 
W.  Gates, 

G.  Hiester, 

J.  McDowell, 
Will  R  Powell, 
J.  A.  Herr, 

D.  Wilson, 

H.  H.  Colvin, 
Chandlee  Eves, 

I.  Garretson, 
J.  A.  Herr, 
N.  P.  Underwood, 

J.  A.  Herr, 
J.  McDowell, 
J.  C.  Thornton, 
R.  S.  Searle, 
C.  R.  Lantz, 

N.  F.  Underwood, 
J.  McDowell, 
J.  C.  Thornton, 

E.  Reeder, 
H.  Scott, 
M.  W.  OUver, 

C.  C.  Mussel  man,* 
B.  H.  Warren, 

G.  Heister, 

H.  M.  Engle, 
J.  E.  Noble, 
L  Garretson, 

B.  H.  Warren,  M.  D., 
E.  Reeder, 

C.  W.  Roberts, 


J.  P.  Barnes, 
J.  A.  Herr, 

T.  J.  Edge,  {ex-offieio.) 
G.  Hiester. 


N.  F.  Underwood, 
C.  C.  Musselman, 
T.  J.  Edge,  {ex-offi,cio»y 


Executive  Committbb. 
W.  S.  Roland, 

G.  Hiester, 
J.  McDowell, 

Advisory  Committee. 
J.  P.  Barnes, 
T.  J.  Edge,  (ex-officio.) 

Legislation. 
W.  S.  Roland, 
William  Gates, 
J.  W.  Hicks, 

Fruit  and  Fruit  CuiiTURB. 

D.  Wilson,  C.  C.  Musselman. 
W.  S.  Roland,  N.  F.  Underwood, 
T.  L.  Clapp,                     J.  A.  Herr, 

H  H  Colvin,  ,  J.  Calder. 

Forests  and  Forestry. 
I.  Garretson,  J.  Painter, 

J.  A.  Herr,  Dr.  J.  P.  Edge, 

J.  McCracken,  Jr.,  C.  R.  Lantz, 

T.  Meehan,  H.  L.  Scott 

Apiary. 

H.  H.  Brown,  J.  Shallcross, 

G.  Prizer,  Mrs.  M.  L.  Thomas, 

E.  Harvey,  A.  L.  McKibben. 

Silk  and  Silk  Culture. 
R.  S.  Searle,  G.  W.  Atherton, 

Dr.  J.  P.  Edge,  J.  G.  Zerr, 

D.  H.  Foresman,  H.  H.  Colvin. 

Wool  and  Textile  Fibres. 
R.  S.  Searle,  Chandlee  Eves, 

Asbury  Struble,  Edward  Walter, 

J.  Young,  J.  C.  Thornton. 

Roads  and  Road  Laws. 
T.  Jj,  Clapp,  George  W.  Hood, 

J.  Hoffa,  J.  D.  Hicks, 

H.  W.  Kratz,  F.  R  MUler. 

Farm  Implements  and  Machinery. 

G.  Hiester,  M.  W.  Oliver, 

E.  Reeder,  C.  C.  Musselman. 
W.  Gates, 


Cereal  Crops. 

R.  McKee,  F.  R.  Miller, 

T.  L.  Clapp,  H  M.  Wise, 

F.  Y.  Clopper,  J.  G.  Zerr, 

A.  D.  Shimer,  Chandlee  Eves, 

H.  M.  Engle,  C.  C.  Musselman. 

Grasses  and  Fodder  Crops. 
W.  R.  Shelmire,  J.  A.  Herr, 

F.  R.  Miller,  J.  G.  Zerr. 

N.  G.  Bunnell, 

Dairy  and  Dairy  Products. 


C.  C.  Musselman, 
I.  Garretson, 
J.  G.  Zerr, 

Useful  Birds. 
N.  G.  Bunnell, 
H.  L.  Scott, 
J.  E.  Noble, 

Poultry. 
G.  Hiester, 
T.  L.  Clapp, 
F.  R.  Miller, 

Ornithology. 
Joseph  H.  Jackson, 
C.  C.  Musselman, 
C.  J.  Pennock, 


Chandlee  Eves, 
R.  S.  Searle, 
C.  B.  Cochran. 

E.  Reeder, 
Dr.  J.  P.  Edge, 
J.  B.  Smith. 

W.  C.  Gordon, 
J.  A.  Gundy. 


Will  B.  Powell, 
G.  B.  Sennett, 
G.  W.  Atherton. 
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EXTKACT  FROM  AN  ACT 

To  regulate  the  publication,  binding  and  distribution  of  the  public  documents, 
approved  April  16,  1887, 

"Thirty-one  thousand  five  hundred  and  ten  copies  of  the  work  entitled 
the  *  Agriculture  of  Pennsylvania,'  in  style,  manner,  and  form  prescribed 
by  law ;  eight  thousand  for  the  Senate,  twenty  thousand  for  the  House 
of  Representatives,  one  thousand  five  hundred  for  the  Board  of  Agri- 
culture, five  hundred  for  the  State  Agricultural  Society,  five  hundred 
for  the  Dairymen's  Association,  three  hundred  for  the  Fruit  Growers', 
fifty  for  the  State  College,  one  hundred  for  the  Governor,  to  be  dis- 
tributed by  him,  sixty  for  the  Librarian  for  distribution  and  exchange 
with  the  States  and  Territories,  and  five  hundred  for  reserve  work." 


EXTKACT  FKOM  AN  ACT 

To  authorize  the  printing  and  binding  of  the  reports  of  the  State  Board  of  Agricul- 
ture, and  other  State  agricultural  reports.  ^ 

Section  2.  The  matter  for  said  volume  shall  be  proportioned  to  the 
several  organizations  as  follows :  To  the  State  Board  of  Agriculture, 
two  hundred  and  fifty  pages;  to  the  State  Agricultural  Society,  two 
hundred  pages ;  to  the  State  Dairymen's  Association,  one  hundred 
pages ;  to  the  State  Fruit  Growers'  Association,  eighty  pages,  and  to 
the  State  College,  twenty  pages,  the  whole  volume  not  to  contain 
more  than  six  hundred  and  fifty  pages :  Provided^  That  each  organi- 
zation shall  compile  and  arrange  its  own  matter,  and  that  no  matter 
shall  be  used  by  either  which  is  not  original  and  legitimate  to  the  or- 
ganization offering  the  same. 

Section  3.  For  the  compilation,  arranging  and  indexing  of  said 
matter,  the  sum  of  seven  hundred  and  thirty  dollars  is  hereby  annu- 
ally appropriated,  to  be  paid  out  of  any  money  in  the  treasury  not 
otherwise  appropriated,  upon  the  receipt  of  the  Superintendent  of 
Public  Printing  and  Binding,  that  all  of  the  matter  has  been  delivered 
to  him ;  said  sums  to  be  divided  as  follows :  To  the  State  Apcricultu- 
ral  Society,  two  hundred  and  fifty  dollars;  to  the  State  Dairymen's 
Association,  three  hundred  and  fifty  dollars,  and  to  the  State  Fruit 
Growers'  Association,  one  hundred  and  thirty  dollars ;  and  that  each 
organization  shall  deliver  the  whole  of  its  report  in  manuscript  to  the 
Superintendent  of  Public  Printing  and  Binding  on  or  before  the  first 
day  of  November  of  each  year. 
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OBITUAKY. 


JOSHUA  S.  KELLER. 

Born  August  7, 1816. 
Died  February  22,  1887. 


Joshua  S.  Keller,  late  member  of  the  State  Board  of  Agriculture 
from  Schuylkill  county,  was  elected  to  represent  his  society  at  the  or- 
ganization of  the  Board  in  1877,  and  continued  to  serve  in  this  ca- 
pacity to  the  time  of  his  death,  having  (January  29, 1887)  been  re- 
cently reelected  for  the  terra  of  three  years. 

Mr.  Keller  was  born  in  Greenwich  township,  Berks  county,  Pa.,  Au- 
gust 7, 1816.  He  received  his  primary  education  in  the  schools  which 
characterized  that  date,  and  afterwards  completed  it  at  the  Maiden 
Creek  school,  at  Franklin  and  Marshall  College,  and  at  Mercersburg, 
Pa.  For  a  number  of  years  he  taught  school  in  the  counties  of  Berks, 
Centre  and  Schuylkill.  During  a  portion  of  his  life  he  was  engaged 
in  mercantile  pursuits  at  Hamburg,  Berks  county.  Pa.  After  his  mar- 
riage, he  engaged  in  agriculture  and  horticulture  at  Orwigsburg,  and 
there  continued  until  the  time  of  his  death. 

In  addition  to  his  membership  in  the  State  Board  of  Agriculture, 
Mr.  Keller  was  a  prominent  member  and  oflScer  of  the  State  Agricul- 
tural Society,  and  also  an  active  member  of  the  State  Horticultural  As- 
sociation. He  was  one  of  the  founders  of  the  Schuylkill  County  Ag- 
ricultural Society,  and  after  its  organization  served  for  a  number  of 
years  as  its  secretary.  He  relinquished  the  work  of  the  secretary's 
office  to  assume  that  of  president,  which  he  continued  to  exercise  to 
the  time  of  his  death. 

In  his  own  locality,  Mr.  Keller  was  depended  upon  for  advice  upon 
matters  pertaining  to  agriculture  and  horticulture,  and  was  a  promi- 
nent correspondent  of  various  agricultural  and  horticultural  journals. 
His  essays  were  invariably  practical,  and  were  received  with  perfect 
confidence  by  the  reader.  He  was  the  originator  of  the  "Keller's 
Seedling  Strawberry,"  and  during  the  latter  part  of  his  life  was  a  care- 
ful experimenter  with  new  fruits,  honestly  giving  the  results  of  his 
experiments  for  the  benefit  of  others. 
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OBITUARY. 


DAVID  HAMMOND  FORESMAN. 
Born  February  15, 1834. 
Died  April  21, 1887. 


David  Hammond  Foresman,  late  member  of  the  Board  from  Lycom- 
ing county,  was  born  in  Washington  township,  Lycoming  county,  Pa., 
February  15,  1834,  and  died  at  his  home  in  Williamsport,  April  21, 
1887. 

His  early  life  was  spent  on  the  farm,  and  he  there  imbibed  that  love 
for  and  interest  in  agricultural  affairs  which  clung  to  him  throughout 
his  life  and  which  made  him  so  valuable  aa,a  member  of  the  Board  of 
Agriculture ;  he  received  the  principal  part  of  his  education  at  the 
McEwensville  Academy,  and  for  several  years  taught  school  in  the 
counties  of  Northumberland  and  Lycoming;  in  1854  he  settled  in 
Williamsport  and  soon  became  deeply  interested  in  the  welfare  of 
that  city;  he  was  for  fourteen  years  a  member  of  the  common  council, 
and  in  1877  was  chosen  its  president ;  he  also  filled  the  dilEcult  position 
of  chairman  of  the  highway  committee  with  signal  ability. 

He  was  twice  elected  president  of  the  Lycoming  County  Agricul- 
tural Society,  and  was  identified  with  the  grange  movement  having 
served  several  terms  as  master  of  the  Williamsport  Grange. 

He  was  elected  by  the  Lycoming  County  Agricultural  Society  to 
represent  them  in  the  formation  of  the  State  Board  of  Agriculture  in 
1877,  and  continued  their  representative  until  the  day  of  his  death, 
having  been  elected  for  four  consecutive  terms. 

Mr.  Foresman  was  a  man  of  superior  intelligence  and  of  marked 
energy  and  executive  ability ;  with  the  valuable  faculty  of  self-control, 
he  ruled  with  wisdom  and  fairness ;  like  all  strong  men,  he  possessed 
a  strong  emotional  nature,  and  was  capable  of  being  influenced  through 
his  emotions ;  in  his  friendships  he  was  remarkably  constant  and  de- 
voted ;  in  the  domestic  circle  he  was  at  his  happiest  and  appeared  to 
the  best  advantage,  and  his  affection  for  his  family  was  one  of  his  most 
conspicuous  traits. 

As  a  member  of  the  Board,  his  counsel  was  always  received  with 
the  respect  and  appreciation  which  it  deserved,  and  his  opinions  were 
advanced  with  force  and  strength,  begotten  of  a  feeling  that  they  were 
correct  and  right ;  as  one  of  the  vice  presidents  of  the  Board,  his 
rulings  were  always  fair  and  just,  and  his  firmness  tempered  with 
justice. 
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OBITUARY. 


CHRISTIAN  0.  MUSSELMAN. 
Born  December  23, 1826. 
Died  August  21, 1887. 


Christian  C.  Musselman,  late  member  of  the  Board  from  Somerset 
county,  was  born  in  Summit  (now  Elk  Lick)  township,  Somerset 
county,  Pa.,  December  23, 1826,  and  died  at  his  home  in  Somerset, 
August  21, 1887. 

At  the  age  of  fourteen  years  he  was  apprenticed  to  the  trade  of  a 
shoemaker;  the  occupation  being  distasteful  to  him,  and  being  a 
persevering  student,  he,  at  the  age  of  seventeen,  commenced  teaching 
and  alternating  this  with  farm  labor,  as  was  the  custom  of  the  time, 
he  soon  arrived  at  the  head  of  his  chosen  profession.  He  acted  as  the 
president  of  the  first  teachers'  institute  held  in  the  county  of  Somer- 
set, and  from  time  to  time  took  a  prominent  part  in  every  movement, 
having  for  its  object  the  advancement  of  his  chosen  profession. 

Having  a  strong  taste  for  practical  and  experimental  farming,  he 
abandoned  the  school-room  and  purchased  a  farm  near  the  town 
of  Somerset,  upon  which  he  lived  until  within  two  years  of  his 
death ;  this  farm  was  his  pride,  and  is  now  a  model  for  others  in 
the  neighborhood,  and  many  of  his  practical  works  in  our  Board  were 
the  result  of  information  gained  while  on  the  farm. 

At  different  times  during  his  useful  and  active  life,  Mr.  Musselman 
was  called  upon  to  occupy  responsible  positions  of  public  trust,  and 
and  in  every  case  the  trust  was  returned  to  his  constituents  untar- 
nished with  anything  detrimental  to  his  or  their  credit.  From  time 
to  time  he  filled  all  of  the  local  and  township  oflices  within  the  gift  of 
his  constituents,  and  in  1849  acted  as  moderator  in  the  famous  debate 
at  Mechanicsburg  (now  Summit  Mills),  between  the  representatives 
of  the  German  Baptists  and  the  Lutherans.  In  1863  he  was  elected  a 
member  of  the  lower  house  of  the  State  Legislature ;  at  the  next  term 
he  was  renominated  and  elected  by  an  even  larger  majority ;  his 
record  as  a  member  of  the  State  Legislature  is  unimpeached,  and  but 
for  his  refusal  to  serve,  he  would  no  doubt  have  been  selected  to  fill 
still  higher  positions  in  the  Legislature  of  his  State. 

In  1877  he  was  elected  associate  judge  of  Somerset  county ;  in  1878 
he  became  one  of  the  directors  of  the  Somerset  and  Cambria  railroad, 
and  when  that  road  was  purchased  by  the  Baltimore  and  Ohio  he  was 
the  only  member  of  the  old  board  reelected. 

In  1878  he  was  elected  by  the  Somerset  County  Agricultural  So- 
ciety to  represent  them  in  the  State  Board  of  Agriculture,  and  con- 
tinued their  representative  until  his  death.  As  a  member  of  the 
Board  he  was  noted  for  the  earnestness  with  which  he  advocated  his 
views  upon  practical  agricultural  topics,  and  for  his  practical  essays 
and  addresses  at  its  meetings.  Earnest  as  he  was,  he  was  careful  not 
to  unduely  cause  unpleasantness  to  his  colleagues,  and  was  universally 
respected  by  them  for  his  earnest  advocacy  of  all  that  he  believed  to 
be  right  and  just,  and  for  his  unwavering  opposition  to  anything  re- 
sembling fraud  or  imposition. 

By  his  death  our  Board  loses  an  earnest  and  practical  member 
whose  position  it  will  be  diflBcult  to  fill. 
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PROCEEDINGS 

OF  THB 

PEimNIA  STATE  BOARD  OF  AGRICDLTOBE. 


MINUTES  OF  THE  A:SNUAL  MEET^G. 


Held  at  Harrisburg^  commencing  January  26^  1887. 


Board  called  to  order  at  9.30  a.  m.,  by  Vice  President  M.  W.  Oliver 
in  the  chair. 

Present,  Hon.  J.  S.  Africa,  Dr.  E.  E.  Higbee,  Messrs.  Atherton, 
Young,  Dr.  Edge,  Garretson,  Noble,  Zerr,  Scott,  Brown,  Eves,  Oliver^ 
Mullin,  Hiester,  Thornton,  Wilson,  Colvin,  Engle,  Lantz,  Smith, 
Clapp,  Musselman,  Searle,  Gates,  Bunnell,  Underwood,  Roland  and 
Secretary. 

The  Secretary  announced  that  the  terms  of  ojfice  of  one-third  of 
the  members  of  the  Board  expired  previous  to  this  meeting,  and  that 
from  this  cause  their  names  were  not  called;  nearly  all  of  them  had 
been  reelected  and  were  present,  and  after  the  presentation  of  their 
credentials,  would  take  part  in  the  work  of  the  meeting. 

The  Chair  named  Messrs.  Barnes,  Gates  and  Musselman  a  commit- 
tee to  receive  and  report  upon  the  credentials  of  members-elect  and 
delegates. 

On  motion,  a  recess  was  taken  until  the  Committee  on  Credentials- 
were  ready  to  report. 

Committee  on  Credentials  reported  that  Messrs.  Painter  of  Arm- 
strong, Reeder  of  Bucks,  Edge  (T.  J.)  of  Chester,  McCracken  of  Jef- 
ferson, Barnes  of  Lehigh,  McKee  of  Mercer,  HofTa  of  Northumberland,. 
Gundy  of  Union,  McDowell  of  Washington,  Kratz  of  .Montgomery, 
presented  credentials  showing  that  they  had  been  properly  appointed 
by  their  respective  county  agricultural  societies  to  represent  them  in 
the  Board. 

The  committee  also  reported  that  a  certificate  for  Mr.  Keller  of 
Schuylkill  was  not  in  proper  form,  and,  after  discussion,  the  Secretary 
was  directed  to  return  it  and  furnish  a  proper  blank. 

The  committee  further  reported  the  following  delegates  as  present 
with  proper  certificates : 

East  Lynn  Grange^  P.  of  H.^  JVo.  271 — Pennock  E.  Leonard,  C. 
Wickersham. 

Orange  No.  S5S^  {Huntingdon  county.) — Miles  Henderson. 

Middletown  Grange  No.  684 — Allen  Tomlinson,  John  Wildman. 

Fulton  Grange  No.  66 — J.  G.  McSparren. 

Clarion  County  Pomona  Grange — Henry  Cyphert. 

Brandywine  Grange  No.  60 — S.  R.  Downing. 

Goshen  Grange  No.  121 — Dr.  B.  H.  Warren. 
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Huntifwdon  County  Pomona  Orange — A.  P.  White. 

State  Horticultural  Association — John  C.  Heplen  H.  S.  Rupp,  H, 
C.  Snavely  and  Col.  George  F.  McFarland. 

Berks  County  Agricultural  Society — George  D.  Stitzel,  Tobias  Barto, 
Joseph  F.  Moore. 

Pennsylvania  Forestry  Association — C.  C.  Binney  and  Hon.  J. 
Hess. 

Lancaster  County  Agricultural  and  Horticultural  Society — Calvin 
Cooper,  John  H.  Landis,  Johnson  Miller,  W.  H.  Brosius. 

Falters*  Protective  Association  of  Philadelphia — E.  Satterthwaite, 
S.  N.  Roland,  I.  P.  Thomas  and  Jesse  Wilson. 

Chester  County  Agricultural  Society — Alfred  Sharpless,  B.  H. 
Warren,  M.  D. 

Columlia  County  Agricultural  Society — H.  V.  White. 

Solebury  Farmers'  Club — Asher  Mat'tison,  H.  W.  Rice,  W.  M.  Ely. 

On  motion,  the  Board  then  proceeded  to  the  election  of  oflBcers  for 
the  coming  year,  and  as  tellers  the  Chair  named  Messrs.  Scott,  Gundy 
and  Zerr 

Messrs.  Boeder,  Underwood,  Herr,  Oliver,  Dr.  Edge  and  Searle 
were  then  nominated  for  the  positions  of  vice  presidents.  The  tellers 
announced  that  Messrs.  Oliver,  Edge  and  Underwood  had  been  elected 
by  the  first  ballot. 

Messrs.  Reeder,  Musselman,  Herr,  Hiester,  Roland,  McDowell, 
Gates,  Wilson,  Barnes  and  Searle  were  then  nominated  as  member* 
of  the  Executive  Committee.  On  motion,  Messrs.  McDowell,  Searle 
and  Gates  were  allowed  to  withdraw  their  names. 

The  tellers  announced  as  the  result  of  the  first  ballot  the  election 
of  Messrs.  Musselman,  Roland,  Reeder,  Hiester,  McDowell,  Barnes 
and  Herr. 

On  motion  of  Mr.  Roland,  seconded  by  Mr.  Smith,  the  Chair  named 
Messrs.  Roland,  MuUin  and  McDowell  a  committee  to  wait  upon  the 
Governor  and  escort  him  to  the  meeting. 

On  motion  of  Mr.  Noble,  Thomas  J.  Edge  was  nominated  Secretary,, 
and  on  motion  of  Mr.  Reeder,  the  President  was  directed  to  cast  the 
ballot  of  the  meeting  for  him. 

On  motion  of  Mr.  Gates,  the  reading  of  the  minutes  was  dispeused 
with. 

The  Committee  on  Legislation  reported  as  follows: 
Your  Committee  on  Legislation  would,  in  accordance  with  the  rules 
of  the  Board,  respectfully  report  upon  the  following  topics,  which 
have  engaged  their  attention : 

First  They  have  taken  into  consideration  the  interests  of  the  Board 
audits  work,  and  find  that  its  field  of  operations  has  so  widened  and 
enlarged  that  some  legislation  is  required  to  provide  the  means  to 
carry  on  its  work.  We,  therefore,  recommend  that  the  act  for  grant- 
ing the  usual  appropriation  be  so  amended  as  to  provide  that  the  item 
for  district  institutes,  &c.,  be  increased  in  the  sum  of  two  thousand 
dollars,  making  a  total  of  three  thousand  dollars,  to  meet  the  demand 
of  the  different  counties  for  the  benefit  of  institute  meetings.  We 
also  recommend  the  passage  of  a  supplement  to  the  act  providing  for 
the  publication  of  the  annual  volume  on  The  Agriculture  of  Penn- 
Bvlvania,"  so  that  more  space  shall  be  assigned  to  the  production  of 
this  Board,  the  present  allotment  being  much  too  limited  to  contain 
a  fair  digest  of  its  transactions.  We  also  suggest  the  propriety  .of 
asking  the  General  Assembly  to  authorize  the  Board  to  enlarge  the 
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space  allotted  to  its  quarterly  reports,  and  also  an  increase  in  the 
number  issued,  or  else  the  issuing  of  a  special  volume  to  be  made  up 
from  the  essays  and  discussions  that  have  not  heretofore  been  pub- 
lished. 

We  have  also  considered  the  act  of  the  last  session  of  the  Legisla- 
ture, known  as  the  Scalp  or  bounty  act,"  and  we  are  unanimous  in 
favor  of  its  repeal.  The  act  is  an  illustration  of  the  evils  of  unadvised 
legislation,  and  has,  in  the  brief  period  of  its  operation,  been  sadly  in- 
jurious to  the  general  interests  of  the  farmer  and  fruit-grower,  as  well 
as  expensive  to  the  several  counties.  The  approval  of  the  Board  is 
asked  for  the  herewith  attached  act,  which  is  intended  to  accomplish 
this  purpose. 

Your  committee  also  took  favorable  action  upon  the  accompanying 
bill  offered  by  Mr.  Gates  of  Venango,  and  recommend  its  indorse- 
ment by  the  Board.  The  effect  of  its  passage  by  the  General  Assem- 
bly would  be  to  repeal  the  fence  law  of  1700. 

Mr.  McDowell  of  Washington  introduced  the  question  of  the  legal- 
izing of  the  passage  of  traction  engines  along  our  public  roads,  (see 
act  of  previous  session  of  the  Legislature,)  and  advocated  the  theory 
that  the  several  townships  and  municipalities  of  the  State  should  be 
protected  from  liability  from  action  for  damages  in  cases  where 
bridges  and  culverts  are  broken  down  by  the  great  weight  of  said 
engines.  The  subject  was  referred  to  a  sub-committee  consisting  of 
Messrs.  McDowell,  Oliver  and  Gates. 

On  behalf  of  the  committee. 


On  motion  of  the  Secretary,  that  portion  of  the  report  of  the  Com- 
mittee on  Legislation  referring  to  the  repeal  of  the  scalp  act,"  was 
withheld  from  discussion  until  the  evening  session,  when  it  would  be 
in  proper  order. 

The  report  of  the  Legislative  Committee,  as  it  referred  to  fences, 
was  discussed  by  Messrs.  Searle,  Edge,  Oliver,  Gates,  Wilson,  Scott, 
McKee,  Noble,  Musselman,  Smith,  Gundy,  Eves  and  the  Secretary, 
and  the  repeal  of  the  second  section  of  the  act  of  June  23,  1885,  (to 
repeal  the  first  section  of  an  act  entitled  An  act  for  the  regulation 
and  maintaining  fences,"  passed  Anno  Domini,  one  thousand  seven 
hundred,)  the  effect  of  which  repeal  would  be  that  of  removing  the 
whole  of  the  act  of  1700  from  the  statute  book  without  a  vote  by 
counties. 

His  Excellency,  Governor  James  A.  Beaver,  was  here  introduced, 
and,  on  motion,  a  recess  of  ten  minutes  was  taken. 

Board  re-assembled,  Hon.  James  A.  Beaver  in  the  chair,  who  then 
addressed  the  Board,  promising  them  his  hearty  cooperation  and  as- 
sistance during  his  term  of  office,  and  regretting  his  inability  to  pre- 
side at  all  of  the  sessions  on  account  of  the  great  pressure  of  official 
duty  incident  to  the  commencement  of  a  new  term  of  office. 

On  motion  of  the  Secretary,  the  morning  session  was  extended  to 
one  o'clock,  so  that  the  printed  programme  might  be  carried  out. 

On  behalf  of  the  Committee  on  Farm  Implements  and  Machinery, 
Mr.  Garretson  of  Adams,  chairman,  read  the  report  of  the  committee, 
which,  after  discussion,  was  ordered  to  be  incorporated  in  the  proceed- 
ings of  the  Board. 

On  behalf  of  the  Committee  on  Useful  Birds,  C.  C.  Musselman  of 


.  John  P.  Edge, 
Chairman. 
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Somerset,  chairman,  presented  the  extended  and  instructive  report  of 
that  committee,  upon  which  discussion  was  postponed  until  the  even- 
ing session,  and  the  report  ordered  to  form  a  portion  of  the  proceed- 
ings of  the  Board. 

On  behalf  of  the  Committee  on  Fences  and  Fencing,  Chandlek 
Eves  of  Columbia,  chairman,  stated  that  their  report  was  incorporated 
with  that  of  the  Committee  on  Legislation,  so  far  as  the  same  referred 
to  their  special  topic. 

His  Excellency  Governor  Beaver  announced  that  he  had  appointed 
Will  B.  Powell  of  Crawford,  as  a  member  of  the  Board,  to  fill  the 
existing  vacancy  in  the  list  of  his  appoint  63. 

On  motion,  the  appointment  of  the  chairmen  of  the  standing  com- 
mittees of  1887  was  referred  to  the  Executive  Committee.  At  a  sub- 
sequent session  this  committee  reported  these  chairmanships,  as  fol- 
lows: 

Legislation,  Dr.  J.  P.  Edge;  Fruit  and  Fruit  Culture,  G.  Hiester; 
Grasses  and  Forage  Crops,  N.  F.  Underwood ;  Forests  and  Forestry, 
Wm.  Gates ;  Apiary  and  Bee  Culture,  M.  W.  Oliver;  Dairy  and  Dairy 
Products,  E.  Reeder;  Useful  Birds,  C.  C.  Musselman;  Cereal  Crops, 
J.  A.  Herr ;  Roads  and  Road  Laws,  D.  Wilson ;  Wool  and  Textile  Fibers, 
J.  McDowell;  Farm  Implements  and  Machinery,  I.  Garretson.  They 
also  reported  in  favor  of  establishing  a  standing  committee  on  poultry, 
with  H.  M.  Engle  as  chairman. 

The  same  committee  also  reported  the  following  Advisory  Committee 
and  honorary  officers : 

Advisory  Committee — G.  Hiester,  W.  S.  Roland  and  J.  P.  Barnes. 
Botanist^  Thomas  Meehan,  Germantown ;  Pomologist^  E  Satterthwait, 
Jenkintown;  Chemist^  Dr.  *F.  Genth,  University  of  Pennsylvania; 
Consulting  Veterinary  Surgeon^  Prof.  R.  S.  Huidekoper,  University  of 
Pennsylvania;  Veterinary  Surgeon^  Dr.  F.  Bridge,  V.  S.,  West  Phila- 
delphia ;  Entomologist^  Prof.  W.  A.  Buckhout,  State  College ;  Micro- 
scopists  and  Hygienists^  Dr.  H.  Lefi'mann,  Philadelphia,  and  Prof.  C. 
B.  Cochran,  West  Chester;  Ornithologist^  Dr.  B.  H.  Warren,  West 
Chester ;  Meteorologists^  Prof.  I.  P.  Osmond,  State  College,  and  J.  L. 
Heacock,  Quakertown  ;  Mineralogist^  Prof.  J.  Wilcox,  Philadelphia ; 
Oeologist^  Prof.  J,  P.  Lesley,  Philadelphia ;  Stenographer^  Col.  H.  C. 
Demming,  Harrisburg. 

On  motion,  the  Board  then  proceeded  to  decide  as  to  the  place  of 
the  next  meeting,  when  Mr.  Reeder  named  Bellefonte,  and  after  dis- 
cussion, it  was  decided  to  hold  the  spring  meeting  at  Bellefonte,  at 
a  time  to  be  fixed  by  the  resident  member  and  the  Advisory  Com- 
mittee. 

New  business  being  in  order.  Rev.  W.  L.  Bull  explained  the  pro- 
visions of  an  act  relating  to  "Wayfarers'  Lodges,"  which  he  proposed 
to  introduce  into  the  Legislature,  and  upon  which  he  wished  the  in- 
dorsement or  opinion  of  the  Board;  after  discussion,  the  matter  was 
referred  to  a  special  committee,  consisting  of  Messrs.  Wilson,  McKee 
and  Reeder,  who,  at  a  subsequent  session,  submitted  the  following  re- 
port, which,  on  motion,  was  adopted  by  the  Board : 

"Your  committee,  having  examined  the  draft  of  a  bill  presented  by 
the  Rev.  Mr.  Bull  and  others,  entitled  'An  act  to  provide  for  the  tem- 
porary care  and  employment  of  wayfarers,'  and  fully  realizing  the 
serious  effect  of  the  tramp  evil  upon  the  well-being  of  the  community 
at  large,  recommend  the  following  resolution : 

Resolved^  That  the  members  of  the  Legislature  be  earnestly  re- 
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quested  to  consider  the  advisability  of  framing  a  new  tramp  act,  which 
shall  embody  the  principle  laid  down  in  the  draft  of  the  'wayfarers^ 
lodge  bill,'  which  is  that  no  assistance  should  be  granted  the  vagrant 
or  tramp  without  something  in  the  shape  of  work  being  exacted  in  re- 
turn therefor,  which  shall  accrue  to  the  benefit  of  the  public." 

(Signed)  David  Wilson, 

RoBT.  McEee, 
E.  Reeder.  • 

On  motion,  adjourned  until  2  p.  m. 


Wednesday  Afternoon,  January  1887. 
Board  called  to  order  at  2  p.  m.,  by  Dr.  J.  P.  Edge,  Vice  President,, 
in  the  chair. 

M.  W.  Oliver  read  an  essay  in  answer  to  the  question, "  Does  Farm- 
ing Pay  in  Pennsylvania?"  The  subject  matter  of  which  was  dis- 
cussed by  Messrs.  Dr.  Edge,  Wilson,  Gundy,  Oliver,  Witmer,  Searle,. 
Smith,  Barnes,  Brosius  and  Secretary. 

E.  Satterthwaite  read  an  essay  on  ''The  Timber  Question,  and  what 
Trees  to  Plant,"  which  was  discussed  by  Messrs.  Hess,  Searle,  Dr. 
Edge,  Roland,  Oliver  and  Binney. 

Messrs.  Hess  and  Binney  announced  that  they  were  present  as  dele- 
gates from  the  Pennsylvania  Forestry  Association,  for  the  purpose  of 
explaining  two  drafts  of  acts  which  they  proposed  to  submit  to  the 
Legislature,  and  upon  which  they  wished  to  obtain  the  advice  and 
opinion  of  the  Board.  After  discussion,  the  delegation  were  referred 
to  the  Committee  on  Legislation,  who  were  directed  to  make  a  report 
at  a  subsequent  session. 

An  essay  entitled  "  Retrospective,"  prepared  by  the  Secretary,  was 
then  read  by  Mr.  Hiester,  and  discussed  by  Messrs.  Underwood,  Dr. 
Edge  and  Smith. 

On  motion  of  Mr.  Barnes,  a  committee  of  three,  consisting  of  Messrs. 
HofFa,  Olapp  and  Herr,  were  appointed  to  draft  and  present  for  con- 
sideration resolutions  expressive  of  the  sense  of  the  Board  in  relation 
to  the  death  of  W.  C.  Packer,  late  member  from  Northumberland. 

After  answering  sundry  questions  which  had  been  sent  to  the  Sec- 
retary, the  Board  adjourned  to  meet  at  7.30  p.  m. 


Wednesday  Evening,  Jamtary  26^  1887, 
Board  called  to  order  at  7.30  p.  m.,  to  hear  an  address  by  Dr.  B.  H. 
Warren,  Ornithologist  of  the  Board,  on  the  "  Food  of  Hawks  and 
Owls." 

After  the  close  of  the  address,  the  Secretary  presented  a  large  amount 
of  data,  showing,  among  other  things,  the  amount  of  bounty  paid  by 
each  county  of  the  State,  and  the  opinion  of  each  board  of  county 
commissioners  in  relation  to  the  total  or  partial  repeal  of  the  act  of 
June  23,  1885,  "  for  the  destruction  of  wolves,  wild-cats,  foxes,  minks, 
hawks,  weasels  and  owls  in  this  Commonwealth." 

Mr.  Noble  of  Bedford  read  the  resolution  of  Bedford  County  Po- 
mona Grange  against  the  repeal  of  the  law.  Colonel  H.  C  Demming, 
at  the  request  of  the  Secretary,  read  letters  from  Daniel  Steck  and 
George  Snyder,  the  former  against  the  repeal  of  the  law,  and  the 
latter  in  favor  of  repeal.  C.  F.  Wickersham,  delegate  from  Chester 
county,  read  a  short  essay  against  the  repeal'of  the  act,  and  the  sub- 
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ject  was  declared  open  for  general  discussion.  The  Secretary  an- 
nounced that  it  had  been  proposed  to  vote  (at  the  close  of  the  dis- 
cussion) on  the  subject  of  repeal,  as  follows : 

First,  A  vote  as  to  its  repeal,  so  far  as  it  applies  to  hawks  and  owls, 
by  the  Board  only ;  then  by  the  audience. 

Second,  A  vote  as  to  the  repeal  of  the  whole  law,  by  the  Board,  and 
then  a  similar  vote  by  the  audience. 

Dr.  J.  P.  Edge  offered  the  following :  • 

Resolved^  That  for  the  protection  of  useful  birds  and  animals  re- 
maining in  the  State  from  wholesale  destruction  suffered  under  the 
operation  of  what  is  known  as  "  the  scalp  law,"  and  also  for  the  pro- 
tection and  relief  of  the  county  treasuries,  the  General  Assembly  be 
requested  to  favorably  consider  the  act  presented  by  the  Committee 
on  Legislation  of  this  Board. 

After  discussion  by  Messrs.  Searle,  White,  Mussel  man,  Wilson, 
Colvin,  Rice,  Dr.  Edge,  Smith,  Henderson,  Engle,  Gundy,  Herr,  Isen- 
berg.  Warren  and  Secretary,  Dr.  Edge  and  Mr.  Gates  were  appointed 
a  committee  to  draft  a  bill  expressive  of  the  wish  of  the  Board,  as  in- 
dicated by  the  subsequent  vote,  and  present  the  same  to  the  Legisla- 
ture for  its  action. 

After  a  standing  vote  had  been  taken  upon  each  phase  of  the  ques- 
tion, the  Secretary  announced  the  result  as  follows : 

Vote  of  the  Board  on  the  repeal  of  that  portion  of  the  act  referring 
to  hawks  and  owls — For  repeal,  21 ;  against  repeal,  1. 

Vote  of  the  Board  as  to  the  repeal  of  the  whole  act — In  favor,  18 ; 
against,  1. 

Vote  of  the  audience  as  to  the  repeal  of  that  portion  relating  to  hawks 
a^nd  owls — In  favor,  37 ;  against,  2. 

Vote  of  the  audience  in  relation  to  the  repeal  of  the  whole  act — ^In 
favor,  25 ;  against,  1. 

On  motion,  adjourned  until  9  a.  m.,  Thursday  morning. 


Thursday  Morning,  January  27.  1887, 
Board  called  to  order  at  9  a.  m.,  by  M.  W.  Oliver,  Vice  President,  in 
the  chair. 

Mr.  Noble  read  a  series  of  resolutions  from  the  Bedford  County 
Pomona  Grange,  and  from  Bridgeport  Grange  No.  602,  which  were  re- 
ferred to  the  Committee  on  Legislation. 

The  Secpetary  presented  the  preamble  and  resolutions  of  Freehold 
Grange,  (Warren  county,)  in  favor  of  the  repeal  of  the  *'Scalp  law," 
which  were  referred  to  the  Committee  on  Legislation. 

On  motion  of  Mr.  Engle,  it  was  decided  to  appoint  a  standing  com- 
mittee on  omiihology,  with  Dr.  B.  H.  Warren  as  chairman,  with 
power  to  make  up  the  committee. 

Report  of  the  special  committee  on  the  bill  establishing  wayfarers' 
lodges  was  presented,  and  discussed  by  Messrs.  Searle,  Oliver,  Dr. 
Edge,  Gundy,  Whitmer,  Garretson,  McDowell,  Musselman,  Scott,  Bull, 
Wilson,  Noble,  Young,  Smith  and  Hiester,  and  adopted. 

The  special  committee  to  whom  was  referred  the  question  of  dam- 
ages done  to  public  bridges  and  culverts  by  traction  engines,  made  a 
report  in  the  form  of  a  draft  of  a  bill  for  an  additional  section  to  the 
act  of  1885,  and  Mr.  McDowell  was  appointed  to  present  the  same  to 
the  Legislature. 

On  motion  of  Mr.  Reeder,  the  regular  order  of  business  was  taken 
up,  and  Mr.  Searle  read  an  essay  on  "  Irrigation." 
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On  motion  of  the  Secretary,  Dr.  Oaldkr  then  read  an  essay  on 
"Fruit  Culture." 

Mr.  HiESTER  then  read  an  essay  by  H.  M.  Wise,  (who  was  unavoid- 
ably absent,)  on  "  Wheat  Raising ;  "  the  subject-matter  of  which  was 
discussed  by  Messrs.  Powell,  Whitraer,  Roland,  Searle,  Engle,  Hoffa, 
Young,  Wilson,  Scott,  Oliver,  Herr,  Colvin,  Zerr  and  White. 

His  Excellency  Governor  Beaver  presented  an  invitation  from  the 
New  York  Dairymen's  Association  to  appoint  delegates  to  represent 
Pennsylvania  at  the  approaching  annual  meeting  of  that  association, 
and  requested  the  Board  to  suggest  the  names  of  such  delegates.  On 
motion  of  Dr.  Edge,  the  President  and  Secretary  were  requested  to 
furnish  names  of  suitable  delegates. 

Mr.  Barnes  of  Lehigh,  offered  the  following,  which,  after  discussion, 
was  referred  to  the  Committee  on  Legislation  : 

Whereas,  The  Governor  of  this  Commonwealth  frequently  is  re- 
quired to  appoint  delegates  or  representatives  to  attend  State  and 
United  States  organizations  for  the  general  welfare  of  our  State  or  the 
United  States;  therefore 

^'  Resolved^  That  the  Committee  on  Legislation  be  hereby  requested 
to  draw  up  an  act  to  be  presented  to  the  honorable  bodies  of  the  Leg- 
islature, which  shall  authorize  and  empower  the  Treasurer  of  the 
Commonwealth  to  pav  out  of  the  general  fund  in  his  hands,  all  the 
necessary  expenses  incurred  by  such  appointees,  for  such  actual  ser- 
vice rendered." 

On  motion,  adjourned  until  2  p.  m. 


Thursday  Afternoon,  January  ^7, 1887, 
Board  called  to  order  at  2  p.  M.,by  M.  W.  Oliver,  Vice  President,  in 
the  chair. 

Prof.  R.  S.  HurDEKOPER,consultingVeterinary  Surgeon  of  the  Board, 
delivered  an  address  upon  "  Veterinary  Education." 

The  committee  to  report  resolutions  relative  to  the  death  of  W.  C. 
Packer,  late  member  from  Northumberland,  reported  a  series  of  reso- 
lutions, which  were  unanimously  adopted. 

John  L  Carter  read  an  essay  on  "The  Feeding  and  Care  of  Dairy 
Cows,"  which  was  discussed  by  Messrs.  Young,  Huidekoper,  Carter, 
Wilson  and  Secretary. 

J.  C.  Thornton  then  read  an  essay  on  "  The  General  Purpose  Cow," 
which  was  discussed  by  Messrs.  Engle,  Searle,  Huidekoper,  Thornton, 
Carter,  Powell  and  Secretary. 

Mr.  Reeder  offered  the  following  resolution : 
Resolved^  That  this  Board  recommend  to  the  Legislature  that  an 
appropriation  to  be  devoted  to  the  testing  of  samples  of  oleomaigarine, 
suspected  and  imitation,  and  other  butters,  be  granted  for  the  use  of 
the  Board,  and  that  the  amount  asked  for  be  one  thousand  dollars  per 
year  for  two  years." 

After  discussion,  the  resolution  was  agreed  to,  and  Messrs.  Satter- 
thwait  and  Reeder  appointed  a  special  committee  to  present  the  reso- 
lution to  the  House  Committee  on  Appropriations,  before  whom  the 
appropriation  bill  of  the  Board  was  pending. 

Mr.  Searle  offered  the  following,  which  was  unanimously  adopted  : 

Resolved^  That  this  Board  request  the  Legislature  not  to  repeal  the 
act  known  as  the    Oleomargarine  Law,"  adopted  unanimously. 

On  motion,  adjourned  to  meet  at  7.30  p.  m. 
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Thursday  Evening,  January  ^7,  1887, 
Called  to  order  at  7.30  p.  m.,  by  M.  W.  Oliver,  Vice  rresident,  in 
the  chair. 

Hon.  John  W.  Hickman  addressed  the  Board  upon  the  subject  of 
"  How  to  Bring  up  a  Worn-out  Farm  by  the  Use  of  Commercial  Fer- 
tilizers Alone,"  and  the  remainder  of  the  session  was  devoted  to  a 
complete  and  thorough  discussion  of  the  fertilizer  question  in  all  of  its 
bearings. 

Adjourned  to  meet  at  Bellefonte,  at  the  call  of  the  Advisory  Com- 
mittee. 


MINUTES  OP  THE  SPRING  MEETING. 


Held  at  Bellefonte  and  State  College,  June  8th  and  9th,  1887. 

Board  called  to  order  at  9.30  a.  m.  by  Dr.  John  P.  Edge,  Vice  Presi- 
dent, in  the  chair. 

On  behalf  of  the  Centre  County  Agricultural  Society  and  the  citi- 
zens of  Bellefonte,  Hon.  A.  O.  Furst,  president  judge  of  the  Twenty- 
fifth  judicial  district,  addressed  the  Board  as  follows: 

J/r.  President  and  Members  of  the  State  Board  of  Agriculture  of 
Pennsylvania:  The  pleasant  duty  has  been  assigned  me  to  bid  you  a 
welcome  to  the  county  of  Centre  and  to  the  borough  of  Bellelonte. 
When  you  reach  Centre  county  you  come  within  the  centre  of  the 
Commonwealth  of  Pennsylvania,  and  when  you  locate  in  this  town 
you  are  practically  in  the  centre  of  the  State. 

W*^  recognize  the  fact  that  of  all  the  industries  of  this  land  agricul- 
ture is  the  leading  one.  In  other  words,  it  is  the  living  industry  of  the 
age,  it  is  the  foundation  upon  which  every  other  pursuit  in  this  land 
must  rest.  When  agriculture  is  prosperous,  all  other  industries  par- 
take of  its  prosi)erity.  When  adversity  strikes  the  farmer  or  his  farm, 
it  affects  every  other  business  in  the  land.  So  that  there  is  no  industry 
so  potent  and  so  important  to  all  the  other  industries  of  our  country 
as  that  of  agriculture.  It  in  the  basis  upon  which  the  commercial  and 
manufacturing  interests  of  this  Commonwealth  rests.  It  is  perhaps  of 
all  industries  in  the  land  the  one  most  dependent  upon  the  hand  of 
Providence.  From  the  day  the  farmer  sows  his  seed  in  the  ground 
until  he  harvests  his  crop  and  places  it  in  the  barn,  every  day  in  the 
season  he  is  dependent  upon  a  beneficient  Providence  for  favor  and 
prosperity  upon  his  broad  fields. 

Farming  is  reduced  to  a  science.  You  will  discover  this  when  jou 
hear  from  our  worthy  friend  of  this  town  (Clement  Dale,  Esq.),  in  his 
essay  upon  Centre  county  farming.  He  may  tell  you  how  fanning  whs 
done  in  this  county  fifty  years  ago.  If  he  does,  you  will  be  very  much 
surprised  when  you  contrast  it  with  the  present  method  of  farming  in 
this  county  and  surrounding  districts.  But  for  the  essayist  I  desire  to 
say  he  is  termed  with  us  an  ancestral  farmer^  he  farms  through  his 
fathers.  He  left  the  farm  when  he  was  fifteen  years  of  age,  and  what 
he  knows  now  of  practical  farming  he  gathers  as  executor  of  his  father  s 
estate.  (Laughter.) 

I  might  also  say  in  this  connection,  referring  to  the  local  history  of 
the  distinguished  member  of  your  society  of  this  town,  and  who  is 
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present  now,  that  he  is  also  a  farmer,  but  not  in  its  practical  sense. 
He  farms  per  aliam,  or,  as  it  is  said  in  our  law  books,  he  is  a  farmer 
aliunde.  We  are  not  accustomed  to  call  him  "  Farmer  Hale,"  we  dis- 
tinguished him  by  the  title  "  M.  D."  He  is  a  physician  of  this  town. 
And  yet  he  is  a  successful  farmer  in  this  county,  that  he  owns  nearly 
all  the  land  between  this  and  Hublersburg.    (Laughter  and  applause.) 

Gentlemen  of  the  Board,  we  are  very  glad  to  welcome  you  to  our 
town.  The  interests  of  our  county  are  very  much  like  the  interests  of 
every  agricultural  county  of  this  Commonwealth. 

We  have  under  the  soil  within  our  borders  the  richest  deposits  of 
iron  ore  of  any  place  within  the  Commonwealth,  except,  perhaps,  the 
Coleman  estate  in  the  county  of  Lebanon.  We  are  building  two  large 
furnaces  on  the  borders  of  the  town,  and  the  supplies  for  these  fur- 
naces of  iron  ore,  coke  and  coal  will  all  be  derived  from  within  county 
limits.  We  have  very  extensive  glass  works  in  successful  operation ; 
a  short  time  since  it  met  with  a  disastrous  fire  and  was  totally  de- 
stroyed. It  has  been  rebuilt,  and  to-day  Bellefonte  glass  stands  upon 
an  equality  with  any  other  glass  manufactured  in  this  Commonwealth. 
We  have  also  successful  iron  works  largely  engaged  in  the  manufac- 
ture of  nails,  and  there  are  other  industries  connected  with  the  manu- 
facture of  iron.  We  have  rich  deposits  of  coal  and  iron  ore,  as  I  have 
already  stated;  the  deposits  of  iron  ore  seem  to  be  innumerable,  and 
the  supply  inexhaustible.  For  a  hundred  years  to  come  the  iron  in- 
terests of  this  country  cannot  be  fully  developed,  much  less  exhausted. 
And  we  have  not  only  our  iron  and  lumber  interests,  but  we  have 
other  manufacturing  interests  of  importance.  We  have  some  of  the 
very  best  mills,  with  the  new  process  for  the  manufacture  of  flour, 
actively  and  prosperously  engaged  within  the  limits  of  this  county, 
and  within  the  limits  of  this  borough. 

We  are,  perhaps,  as  old  a  town  as  you  will  find  in  the  interior  of  the 
Commonwealth.  This  town  travels  with  the  century.  It  was  organized 
in  1793  by  James  Dunlap  and  James  Harris,  whose  descendents  largely 
are  residents  of  this  borough. 

The  first  agricultural  society  was  held  in  this  town  in  1825,  and  it 
was  presided  over  by  Judge  Burnside,  afterward  of  the  Supreme  Court, 
and  who  to-day  is  sleeping  in  our  beautiful  cemetery;  so  that  for  a 
period  of  sixty  years  and  upwards  this  people  has  been  engaged  in  the 
science  of  agriculture,  and  interested  in  the  development  of  the  coun- 
try and  the  farm,  and  commencing  at  a  period  of  time,  gentlemen, 
when  the  Indian  must  have  traversed  the  confines  of  our  county. 

You  are  to-day  within  sight  of  the  Bald  eagle's  nest,  the  noted  chief- 
tain after  whom  our  railroad  and  our  valley  of  the  Bald  Eagle  is  called. 
You  are  in  sight  of  Logan's  spring,  called  in  honor  of  the  most  noble 
of  all  the  Indians  pf  this  country,  and  his  war-path  and  the  site  of  his 
camp  are  in  this  county ;  and  not  only  this,  but  the  great  warrior's 
path  leading  from  Erie  to  the  Delaware,  the  Chinklodacamoose,  is  to- 
day a  land-mark  for  some  of  the  original  surveys,  an  incontrovertible 
land-mark  fixing  the  boundaries  of  unseated  lands  in  this  county. 

Gentlemen,  I  desire  to  call  your  attention  to  the  fact,  and  I  do  it 
modestly,  that  you  are  here  at  the  home  of  the  Chief  Executive  of  this 
Commonwealth,  who  for  some  good  reason  is  absent  from  your  Board 
to-day.  By  virtue  of  his  office,  the  Governor  is  President  of  this  Board. 
I  welcome  you  to  his  home.  We  all  feel  a  personal  pride  in  Gover- 
nor Beaver,  who  so  worthily  fills  the  office  of  Chief  Magistrate  of  this 
Commonwealth. 
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I  am  not  in  the  habit  of  pronouncing  panegyric  or  eulogy  over  the 
living,  add  yet  I  cannot  restrain  my  thoughts  and  my  feelings  from 
saying  that  we  are  proud  that  it  is  also  the  home  of  the  most  distin- 
guished living  war  Governor  of  the  age.  Governor  Ourtin  is  a  resident 
of  this  town.  1  feel  a  personal  pride  in  everything  that  is  connected 
with  his  name,  because  of  his  usefulness  to  his  country  and  his  record 
as  the  War  Governor  of  Fennsylvania.  I  might  say  that  he  is  not  only 
the  peer  of  every  living  war  Governor,  but  he  is  one  of  three  surviv- 
ing of  the  seventeen  Governors  who  met  in  the  city  of  Altoona  during 
the  war,  upon  whose  determination  depended  very  much  the  success 
of  the  Union  arms,  and  if  there  is  anything  that  the  country  should 
rejoice  in,  it  is  the  memory  of  the  men  who  in  the  trials  of  the  country 
stood  faithful  to  her  flag  (applause);  we  should  honor  them  on  all  oc- 
casions, and  we  should  be  ready  even  in  there  lifetime  to  pronounce 
eulogy  upon  their  name. 

Governor  Curtin  occupies  a  peculiar  relation  to  our  court.  He  has 
pronounced  within  the  last  year  a  eulogy  upon  six  or  seven  mem- 
bers of  this  bar;  and,  as  he  is  in  the  prime  of  his  lite,  he  Has  promised 
to  continue  to  pronounce  eulogies  upon  the  deceased  members  of  this 
bar  until,  as  he  says,  we  are  all  buried  (laughter). 

There  is  one  other  matter  of  interest  to  which  I  desire  to  call  your 
attention;  we  have  in  this  town  a  most  noted  spring;  its  waters  are 
pure  and  fresh  and  sparkling,  and  as  clear  as  the  midday  light;  so  far 
as  we  know,  since  the  creation,  there  has  never  been  the  first  evidence 
of  discoloration  in  a  single  particle  of  that  water,  then  it  is  not  only 
pure  and  fresh  in  appearance,  but  wholesome. 

I  notice  that. the  president  of  this  association  at  the  commencement 
exercises  of  the  theological  seminary  at  Princeton  the  other  day,  in  a 
post- prandial  address,  complained  that  the  altitude  of  Princeton  was 
so  great  that  the  atmosphere  was  exceedingly  stimulating  and  very 
DRY.  Now,  as  to  being  dry,  if  any  member  of  this  association  indulges 
in  the  tcse  of  water,  we  refer  him  to  our  spring  as  one  that  will  fur- 
nish a  refreshing  draught  of  purest  nectar  or  life.  Furthermore,  it  is 
the  only  place  in  this  town  wh^re  you  can  be  accommodated  with  a 
drink  after  ten  o'clock  at  night. 

I  take  pleasure  in  thanking  you  for  your  presence  here,  and  most 
cordially  extend  you  a  welcome  to  our  town  and  to  the  hospitality  of 
our  homes. 

On  behalf  of  the  Board,  Dr.  John  P.  Edge  replied  as  follows: 
Judge  Furst  and  Citizens  of  Centre  county:  It  is  a  source  of  regret 
to  every  member  of  this  Board  present,  that  His  Excellency  the  Gov- 
ernor, the  President  of  the  Board,  is  unavoidably  absent.  I  was  made 
aware  of  the  fact  only  a  few  minutes  ago  that  I  would  be  required  to 
preside  in  his  absence,  the  senior  vice  president  being  also  absent; 
and  I  have,  therefore,  no  extended  remarks  to  make  in  response  to 
the  very  cordial  address  of  welcome  that  you  have  just  pronounced. 
The  record  of  the  proceedings  of  this  Board  during  its  present  session 
must  be  a  response  to  that  welcome ;  and  when  that  record  shall  have 
been  completed,  it  will  be  for  the  citizens  of  Centre  county,  who  have 
participated  and  listened  to  its  proceedings  and  discussions,  to  decide 
whether  we  are  entitled  to  the  cordial  welcome  that  we  have  received. 
On  behalf  of  the  Board  I  thank  you  for  receiving  us  so  kindly. 

Present — Messrs.  Dr.  Edge  of  Chester,  Dr.  Atherton  of  Centre,  Gar- 
rettson  of  Adams,  Zerr  of  Berks,  Reeder  of  Bucks,  Scott  of  Bradford, 
Hale  of  Centre,  Herr  of  Clinton,  Eves  of  Columbia,  Colvin  of  Lacka- 
2  Bd.  Agr. 
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wanna,  Engle  of  Lancaster,  Barnes  of  Lehigh,  Smith  of  Luzerne,  Kratz 
of  Montgomery,  Clapp  of  Montour,  Shimer  of  Northampton,  Hoffa  of 
Northumberland,  Musselman  of  Somerset,  Speaker  of  Sullivan,  Searle 
of  Susquehanna,  Mather  of  Tioga,  Gundy. of  Union,  Gates  of  Venango, 
Miller  of  Warren,  McDowell  of  Washington,  Underwood  of  Wayne, 
Roland  of  York,  Dr.  Leffmann,  Microscopist;  Prof.  Buckhout,  Ento- 
mologist; Prof.  Osmond,  Meteorologist;  and  Secretary. 

The  chair  named  Messrs.  Roland  of  York,  Herr  of  Clinton,  and 
Hoffa  of  Northumberland,  a  committee  to  receive  and  report  upon  the 
credentials  of  members  elect  and  delegates. 

In  the  order  of  new  business,*  the  question  of  the  place  of  next 
meeting  was  considered ;  West  Chester,  Beaver,  Reading,  Lewisburg 
and  Montrose  were  named,  when,  on  motion,  the  selection  was  left  for 
a  subsequent  session. 

On  motion  of  Mr.  Smith,  Wm.  Gates  of  Venango,  then  read  an 
essay  on  *'How  to  Build  and  Maintain  Pu^^lic  Roads,"  the  subject 
matter  was  then  discussed  by  Messrs.  Dr.  Edge,  Searle,  Engle,  Herr, 
Underwood,  McDowell,  Gates,  Roland,  Hamilton,  Frear,  Kratz, 
Colvin,  Secretary  and  others,  when,  on  motion  of  Mr.  Mather,  the  dis- 
cussion was  closed. 

Dr.  J.  P.  Edge  of  Chester,  then  read  an  essay  entitled  ''An  Inquiry 
into  the  Results  of  the  Artificial  Propagation  of  Food  Fishes  in  Chester 
County,"  which  elicited  discussion  on  the  part  of  Messrs.  Roland, 
Shortlidge,  Smith,  Groff,  Dr.  Edge,  Engle  and  Musselman. 

On  behalf  of  the  Committee  on  Credentials  of  members  and  dele- 
gates, Dr.  W.  S.  Roland  presented  the  following  report,  which,  on 
motion  of  Mr.  Engle,  was  accepted. 

The  Committee  on  Credentials  report  the  following  delegates  pres- 
ent, viz :  Muncy  Valley  Farmer's  Club,  A.  J.  Kahler  and  Abner 
Fague. 

Clinton  County  Agricultural  Society,  James  David,  William  Hayes, 
J.  H.  Long,  Jacob  A.  Bittner  and  Charles  Kyle. 

Clinton  County  Pomona  Grange,  John  McNaul,  James  H.  Porter 
and  1.  T.  Lundy. 

Nittany  Grange  No.  334,  John  W.  McClintock  and  Charles  R. 
Romick. 

Bald  Eagle  Grange  No.  303,  L.  T.  Lundy  and  wife. 

Solebury  Farmers'  Club  (Bucks  county),  Watson  Kenderdine,  W. 
C.  Blackfan,  Hannah  Reeder  and  Lizzie  C.  Blackfan. 

On  motion  of  Mr.  Searle,  Prof.  W.  A.  Buckhout,  Entomologist  of 
the  Board,  read  an  essay  entitled  "  Some  Suggestions  on  Forestry," 
which  was  follQwed  by  discussion  from  members  and  others. 

On  motion  of  Mr.  Smith,  Clement  Dale.  Esq.,  read  an  essay  on 
"Farming  in  Center  County." 

On  motion  discussion  deferred,  and  adjourned  until  2  p.  m. 


Wednesday  Afternoon,  June  8^  1887, 
Board  called  to  order  at  2  p.  m.,  by  Dr.  John  P.  Edge,  Vice  President, 
in  the  chair. 

On  the  motion  of  Messrs.  Herr  and  Barnes,  the  chair  was  directed 
to  appoint  suitable  committees  to  prepare  and  present  to  the  Board 
resolutions  expressive  of  the  feelings  of  the  members  at  the  death  of 
J.  S.  Keller,  late  member  from  Schuylkill,  and  D.  H.  Foresman,  late 
member  from  Lycoming.  The  chair  named,  in  the  case  of  the  death 
of  Mr.  Keller,  Messrs.  Barnes  of  Lehigh,  Zerr  of  Berks,  and  Shimer, 
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of  Northampton,  and  in  the  case  of  the  death  of  Mr.  Foresman,  Messrs. 
Herr  of  Clinton,  Gates  of  Venango,  and  Eves  of  Columbia,  with  di- 
rections to  present  their  reports  at  the  afternoon  session  of  Thursday. 

On  behalf  of  the  Committee  on  Credentials,  Mr.  Herr  of  Clinton, 
reported  that  the  committee  had  received  a  certificate  showing  that 
Robert  A.  Foresman  had  been  selected  by  the  Lycoming  County 
Agricultural  Society,  to  represent  them  for  the  unexpired  term  of  D. 
H.  Foresman,  deceased.  They  further  reported  that  inasmuch  as  the 
certificate  was  not  upon  the  blank  form  prescribed  by  the  rules  of  the 
Board,  that  they  would  recommend  that  he  be  received  as  a  member 
for  this  meeting,  and  that  previous  to  the  next  meeting  he  should  fur- 
nish the  Secretary  with  a  certificate  of  membership  made  out  upon 
the  proper  form.  Report  of  committee  adopted,  and  the  Secretary 
directed  to  furnish  Mr.  Foresman  with  the  proper  blank. 

On  motion,  John  Hamilton  of  Centre  county,  then  read  an  essay, 
on  "  Tenant  Farming,"  which  was  discussed  by  Messrs.  Roland,  Gundy, 
Hamilton,  Humes,  Searle  and  Smith. 

On  motion  of  Mr.  Engle,  Hon.  C.  C.  Musselraan  of  Somerset,  then 
read  an  essay  entitled  Lime  and  Home-made  Fertilizers  versus  Com- 
mercial Fertilizers." 

On  motion  of  Mr.  Herr  of  Clinton,  all  discussion  of  the  fertilizer 
question  was  deferred  until  after  the  reading  of  other  essays  bearing  on 
the  topic. 

Hon.  John  W.  Hickman  of  Chester  county,  then  addressed  the 
Board  upon  the  subject  of  commercial  fertilizers,  ai  d  illustrated  his 
remarks  by  a  series  of  illustrated  charts. 

On  motion  of  Mr.  Eves  of  Columbia,  seconded  by  Mr.  Searle  of 
Susquehanna,  it  was  decided  to  invite  Hon.  A.  G.  Curtin  to  address 
the  Board  during  the  early  portion  of  the  session,  and  on  motion  the 
chair  named  Messrs.  Eves,  Musselman  and  Roland  a  committee  to  in- 
vite Governor  Curtin  to  address  the  Board  in  accordance  with  the 
resolution  of  Mr.  Eves. 

Prof.  Wm.  Frear  of  State  College,  then  read  an  essay  on  "The 
Results  of  Recent  Investigations  on  Nitrogen  in  Soils  and  Plants." 

On  motion  of  Mr.  Herr,  the  unfinished  order  of  fixing  a  place  of 
next  meeting,  and  after  several  ballots  it  was  decided  to  meet  at 
Beaver  at  the  call  of  the  Advisory  Committee.* 

On  motion  adjourned. 


Wednesday  Evening,  June  8^  1887, 
Board  called  to  order  at  8  p.  m.,  by  Hon.  John  P.  Edge,  Vice  Presi- 
dent, in  the  chair. 

In  accordance  with  the  programme,  Hon.  A.  G.  Curtin  then  ad- 
dressed the  Board. 

Dr.  Henry  Lefi'mann,  Microscopist  of  the  Board,  delivered  an  illus- 
trated lecture  upon  "The  Application  of  the  Microscope  to  the  De- 


♦  Soon  after  the  adjournment  of  the  Bellefonte  meeting:,  it  was  found  that  from  the 
fact  that  the  court  house  would  be  in  use  during  the  montli  of  Septomljer,  it  would 
be  impossible  to  hold  a  meeting  at  Beaver  at  the  time  proposed  ;  it  was  also  found 
that  there  had  been  a  misunderstanding  as  to  the  time  of  the  proposed  meeting. 

In  view  of  tliese  facts,  and  with  tlie  advice  and  consent  of  the  l^]xe(!Utive  Commit- 
tee (obtained  in  writing)  it  was  decided  to  call  a  meeting  of  the  Advisory  Committee 
for  the  purpose  of  taking  such  action  as  miglit  seem  advisable. 

At  the  meeting  of  the  Advisory  Committee,  after  a  careful  examination  of  the 
question  in  all  of  its  bearings,  it  was  decided  to  hold  the  next  meeting  at  Montrose, 
Susquehanna  county,  and  October  12  and  13  was  decided  on  as  a  date  whicli  would 
best  suit  the  resident  member  and  the  members  of  the  Board. 
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taction  of  AdulteratioDs."  The  lecture  was  profusely  illustrated  by  a 
caraera,  and  was  listened  to  by  an  appreciative  audience. 


Thursday  Morning,  June  9,  1887, 
Board  called  to  order  at  10  a.  m.,  in  the  chapel  of  the  State  College, 
by  Dr.  J.  P.  Edge,  in  the  chair. 

Dr.  George  Atherton,  president  of  the  State  College,  then  ex- 
plained the  programme  for  the  day. 

Dr.  George  W.  Cook,  director  of  the  New  Jersey  Experiment  Sta- 
tion, then  read  an  essay  on  "  The  Limitations  of  Agricultural  Experi- 
ment Work.'' 

On  motion,  adjourned  for  the  purpose  of  examining  the  different 
departments  of  the  college,  and  the  plots  on  the  State  Experimental 
farm  connected  with  the  college. 


Thursday  Afternoon,  June  9^  1887, 

Board  came  to  order  at  3.00  p.  m.,  in  the  chapel  of  the  State  College, 
Dr.  John  P.  Edge,  Vice  President,  in  the  chair. 

The  committee  appointed  to  prepare  resolutions  expressive  of  the 
feelings  of  the  Board  in  relation  to  the  death  of  D.  H.  Foresman,  late 
member  from  Lycoming,  report^ed  as  follows : 

Whereas,  Death  has  again  invaded  our  organization  and  has  re- 
moved from  this  Board  of  Agriculture  one  of  its  foremost  and  most 
influential  members ;  therefore,  be  it 

Resolved^  That  in  the  death  of  Hon.  D.  H.  Foresman,  late  member 
from  Lycoming  county,  this  Board  has  sustained  an  irreparable  loss. 
A  strong  and  valuable  member  has  been  taken  from  us,  whose  long 
and  useful  connection  with  this  Board,  whose  great  social  character- 
istics and  sterling  qualities  of  head  and  heart  had  greatly  endeared 
him  to  us. 

Resolved.  That  while  we  humbly  submit  to  the  Divine  fiat  we  mourn 
the  loss  of  one  whose  private  and  official  connection  with  the  Board 
has  been  distinguished  by  the  zeal  and  ability  which  he  brought  into 
its  labors. 

Resolved^  That  we  tender  our  earnest  sympathy  to  the  bereaved 
family  and  friends;  and 

Resolved^  That  a  copy  of  these  resolutions  be  presented  to  the 
family  of  the  deceased  and  be  spread  upon  the  minutes  of  this  Board. 

[Signed  1      J.  A.  Herr, 

"William  Gates, 
Ohandlee  Eves. 

The  committee  appointed  to  prepare  similar  resolutions  relating  to 
the  death  of  Joshua  S.  Keller,  late  member  from  Schuylkill  county, 
presented  the  following: 

Whereas,  This  Board  having  been  informed  of  the  death  of  Joshua 
S.  Keller,  who  has  represented  the  Schuylkill  County  Agricultural 
Society  as  a  member  of  the  State  Board  of  Agriculture  since  its  or- 
ganization, in  the  year  1877,  continuously  to  the  present  time,  having 
in  January  last  been  reelected  for  another  term  of  three  years  from 
that  date ;  therefore. 

Resolved^  That  by  his  death  Schuylkill  county  has  lost  a  worthy 
and  efficient  citizen  and  faithful  representative  in  the  State  Board  of 
Agriculture,  in  the  Agricultural  Society  and  in  the  State  Horticul- 
tural Association. 
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Resolved^  That  as  a  Board  we  hereby  express  our  sympathies  and 
condolence  with  the  family  under  their  bereavement  by  the  loss  of 
husband  and  father  who  was  long  spared  to  them,  even  beyond  the 
allotted  time,  three-score  and  ten  years,  but  now.  by  the  unchange- 
ble  providence  of  God,  removed  in  the  way  of  all  flesh.  i^.  , 

Resolved^  That  a  copy  of  these  resolutions  be  transmitted  to  the 
ifamily  and  that  they  be  enrolled  in  full  on  the  records  of  the  Board. 

[Signed]      James  P.  Barnes, 
A.  D.  Shimer, 
Jacob  G.  Zerr. 

The  President  having  requested  an  expression  of  the  feelings  of 
individual  members  the  following  responses  were  given : 

Dr.  W.  S.  Roland  of  York.  My  acquaintance  with  the  deceased  mem- 
bers, J.  S.  Keller  and  D.  H.  Foresman,  commenced  with  the  organiza- 
tion of  this  Board  of  Agriculture,  ten  years  ago  last  January,  and  that 
membership  and  association  has  continued  uninterruptedly  down  to  the 
close  of  their  useful  lives.  It  is  honorable  for  the  living  to  speak  of 
the  virtues  of  the  dead  and  to  express  sorrow,  and  to  pa>  tribute  to , 
their  memory,  and  to  do  justice  to  their  merits,  whereby  gratitude, 
truth  and  friendship  ate  served,  and  the  example  rendered  worthy  of 
the  emulation  of  the  living. 

The  deceased  were  agreeable  and  pleasant  companions ;  they  were 
attentive,  active  and  energetic,  and  took  great  interest  in  the  business 
of  the  Board,  and  by  their  careful,  intelligent  and  strict  attention  to 
their  relative  duties,  and  by  their  uniform  courtesy  and  kindly  dis- 
positions endeared  themselves  to  their  fellow  members.  In  their  in- 
tercourse with  their  fellow  associates  and  friends  they  were  uniformly 
urbane,  respectful,  and  always  easily  approached.  Warm  in  friendship 
and  sincere  in  their  convictions,  they  enjoyed  the  respect  and  confidence 
of  all  who  knew  them. 

Mr.  Keller  was  a  plain  practical  man,  rather  unassuming,  but  when 
he  did  lake  part  in  the  proceedings  he  was  consistent,  and  what  he  did 
say  showed  intelligence  and  sound  judgment.  His  absence  from  the 
meetings  will  be  mourned. 

Mr.  Foresman  always  took  an  active  part  in  the  discussions  of  the 
various  topics  introduced  into  the  meetings,  and  was  ever  ready  and 
prepared  to  say  something  intelligently  to  the  purpose.  He  was  am- 
bitious in  action,  never  wearying  in  seeking  for  successful  results,  and 
his  words  and  influence  were  respected  by  his  fellow  members  as 
possessing  thought  and  ability.  I  most  sincerely  lament  the  untimely 
loss  of  an  associate  and  friend,  thus  cut  down  in  the  midst  of  an  active, 
busy  and  useful  life. 

Col.  H.  0.  Demming.  J.  S.  Keller  had  a  very  strongly  marked  in- 
dividuality. Of  all  the  men  the  members  of  this  Board  have  met,  not 
one  can  be  brought  up  in  memory  as  resembling  the  gentleman  referred 
to.  His  dress,  his  manners,  his  conversation,  his  general  ideas  of  men 
and  things,  all  appeared  in  decided  contrast  with  the  generality  of  men. 
He  believed  more  in  the  homely  home-spun  than  later  cuts  in  fashion, 
though  in  this  respect  he  was  not  so  far  beliind  as  to  call  forth  dis- 
paraging remarks  or  unfavorable  criticism  from  strangers  or  acquaint- 
ances. In  manners  he  would  not  attract  special  attention  mingling 
with  a  number  of  farmers,  unless  by  his  habit  of  sitting  more  or  less 
isolated  from  others  in  the  meetings  he  regularly  attended,  dropping 
low  down  in  his  chair,  and  now  and  then,  without  regard  to  parliament- 
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ary  law,  uttering  a^  word  or  suggestion,  or  even  making  a  motion  as 
the  occasion  seemed  to  warrant.  I  have  noticed  the  effect  of  this  upon 
former  Presidents  of  the  board,  particularly  ex-Governors  Hartranft 
and  Pattison.  The  first  mentioned  at  first  seemed  to  be  taken  com- 
pletely by  surprise ;  but  after  making  himself  acquainted  with  the  sterl- 
ing qualities  ot  the  member  from  Schuylkill,  he  always  treated  him 
with  courtesy  and  respect,  though  evidently  a  little  worried  at  times 
when  strangers  of  note  were  present.  When  ex  Governor  Pattison  had 
presided  over  the  deliberations  of  the  Board  one  or  two  sessions,  he 
had  heard  from  our  friend  two  or  three  times  in  the  unexpected  manner 
I  have  indicated.  At  first  he  evidently  thought  he  was  not  a  member 
of  the  Board ;  but,  having  inwardly  decided  that  he  was,  he  then  pro- 
ceeded to  investigate  him  mentally.  For  perhaps  half  an  hour  the  pre 
siding  ofiicer  sat  with  his  eyes  fixed  on  the  Schuylkill  representative, 
minutely  observing  every  movement,  and  seemingly  reading  his  very 
thoughts.  What  his  conclusion  was  never  was  communicated ;  but 
from  that  time  forth  whenever  a  remark  or  suggestion  or  motion  came 
in  the  unparliamentary  way  alluded  to,  if  it  could  be  received  with- 
out too  apparent  inconsistency  with  the  subject  under  consideration, 
it  was  invariably  entertained. 

In  conversation  one  soon  was  convinced  with  the  fact  that  the  de- 
ceased had  devoted  much'time  to  study  and  investigation,  and  was  in 
advance  of  many  supposed-to-be  well  educated  agriculturists.  He 
seldom  spoke  at  length  during  the  sessions  of  the  Board,  perhaps  not 
six  times  in  the  ten  years  of  his  membership,  but  what  he  did  say  was 
usually  sound  and  to  the  point,  and  on  one  or  two  particular  occasions 
quite  important.  He  was  outspoken  in  his  sentiments,  and  a  man  of 
very  strong  convictions.  When  he  made  investigations  they  were 
characterized  by  intelligence  and  much  patience.  The  results  were 
communicated  to  his  neighbors  and  others  without  restraint;  and  I 
think  this  accounts  for  his  great  popularity  at  home. 

He  was  not  only  regular  in  attendance  upon  the  sessions  of  this  Board, 
but  as  a  member  of  the  State  Agricultural  Society  and  of  the  Executive 
Committee  thereof  he  seldom  omitted  a  meeting.  He  took  a  deep  in- 
terest in  everything  pertaining  to  agriculture,  he  seemed  to  care  little 
for  anything  else,  the  cultivation  of  strawberries  and  the  stocking  of 
his  fish  pond  with  carp  being  considered  branches  of  that  science. 

As  a  man  he  was  honest,  large-hearted,  generous,  kind  to  his  fellows 
without  exception,  punctual  in  his  engagements,  seemingly  regular  in 
his  habits,  and  in  hearty  accord  with  the  progress  of  the  age.  He  never 
carped  about  the  good  old  times,"  but  ever  seemed  to  look  upon  the 
present  as  in  advance  of  the  past,  aiding  in  various  directions  to  the 
best  of  his  ability  until  he  sank  into  his  last  sleep. 

About  fourteen  years  ago  it  was  my  good  fortune  to  become  ac- 
quainted with  one  who  will  live  long  in  the  memory  with  the  older 
members  of  this  Board  (Hon.  D.  H.  Foresman).  He  was  unlike  other 
members  of  the  Board  in  some  respects.  While  regular  in  his  attend- 
ance upon  the  meetings,  he  usually  sat  aside  or  further  back  than  the 
other  members;  and  when  discussion  lagged  or  appeared  dry,  or  not 
to  the  point,  a  few  words  would  be  thrown  in,  combating  something 
that  had  been  said,  thus  bringing  feveral  members  to  their  feet  in 
reply.  Thus  new  lite  Would  spring  up,  and  more  than  once  the  mat- 
ters drawn  out  proved  of  great  additional  value  in  the  published  pro- 
ceedings. In  going  to  and  returning  from  the  sessions  of  the  Board, 
when  our  departed  friend  was  on  the  train,  time  passed  much  more 
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pleasantly  and  agreeably,  particularly  before  he  suffered  from  the 
poor  health  that  was  apparent  the  past  year. 

Mr.  Foresman  was  a  man  of  strong  likes  and  dislikes.  Some  men 
he  seemed  to  care  very  little  for;  others  commanded  perhaps  only  his 
respect.  If  true  merit  were  discovered,  no  man  was  more  willing  to 
acknowledge  it  than  he.  With  merit,  ability  and  tact  combined,  then 
not  only  respect  and  attention,  but  admiration  would  follow. 

He  was  a  strong  partisan.  From  early  life  he  remained  unswerv- 
ingly of  the  same  political  faith,  but  consenting  to  hold  positions  by 
the  franchises  of  his  fellow  citizens  in  local  offices  only,  and  with  small 
or  no  pecuniary  remuneration. 

He  was  a  man  who  led  in  sentiment  at  hortie,  and  had  great  influ- 
ence with  his  neighbors.  While  watchful  monetarily,  and  to  a  degree 
noticeable  by  strangers,  he  had  a  quiet  way  of  helping  the  needy  that 
very  few  knew  until  his  decease.  After  the  funeral  numbers  of  per- 
sons came  to  the  atflicted  wife,  or  sons,  or  administrator,  acknowledg- 
ing with  deep  gratitude  help  which  had  been  extended.  Widows  and 
orphans  and  numerous  poor  neighbors  had  had  the  helping  hand  with- 
out knowledge  of  any  other  member  of  the  family  than  the  husband 
and  father. 

He  was  an  enterprising  citizen.  A  number  of  the  most  prosperous 
industries  of  Williamsport  are  largely  due  to  his  business  sagacity 
and  foresight.  In  agricultural  pursuits  he  pushed  with  vigor  the  work 
on  the  large  thriving  farms  that  he  owned.  He  seldom  made  a  mis- 
take in  connection  with  their  operation  ;  but  when  he  did  it  was  amus- 
ing as  well  as  entertaining  to  hear  him  relate  how  it  happened,  and 
how  it  was  rectified. 

Jovial  in  manner,  apparently  careful  in  habit,  strongly  attached  to 
his  home  and  family,  clear  and  outspoken  in  his  beliefs,  free  from  cant 
and  hypocrisy,  hospitable  and  kindly  disposed  to  friends  and  acquaint- 
ances, ever  keenly  interested  in  the  welfare  of  this  Board,  and  active 
for  its  permanent  good,  this  association  has  suffered  a  great  loss  in  the 
departure  forever  of  one  of  its  oldest  members,  sincerest  friends  and 
warmest  advocates. 

Hon.  C.  Gl  MussELMAN  of  Somerset.  Mr.  President :  Permit  me  to 
say  a  few  words  in  memory  of  J.  S.  Keller.  I  heartily  endorse  the 
resolutions  offered  relative  to  his  life  and  services.  I  do  not  believe 
that  any  member  of  this  Board  will  be  more  missed  than  he.;  not  on 
account  of  his  usefulness,  but  on  account  of  his  frank  though  peculiar 
manner.  I  believe  that  this  Board  never  fully  appreciated  his  worth. 
He  had  more  than  ordinary  information  on  the  subject  of  farming. 
He  belonged  to  a  class  of  farmers  second  to  none  in  this  great  country 
of  ours.  He  was  one  of  Pennsylvania's  Dutch  farmers,  to  which  class 
I  have  the  honor  to  belong.  He  said  but  little,  but  generally  it  was  to 
the  point.  He  was  a  plain,  unassuming  gentleman,  and  I,  for  one,  feel 
very  sorry  for  the  loss  of  our  friend  J.  S.  Keller. 

J.  P.  Barnes  of  Lehigh.  Mr.  President:  I  have  but  a  few  words  to 
say  in  addition  to  what  has  been  so  well  said.  My  acquaintance  began 
since  the  time  these  gentlemen  have  referred  to,  as  my  first  en- 
gagement in  connection  with  this  Board  of  Agriculture  was  after  the 
first  meeting  in  the  year  1877.  I  formed  the  acquaintance  of  these  mem- 
bers from  the  beginning,  and  at  once  associated  with  them  to  a  greater 
or  less  extent.  Mr.  Keller  was  a  man  of  very  peculiar  impressions. 
He  was  honest  and  sincere  in  whatever  he  did.  He  was  not  a  theo- 
retical man,  but  whatever  he  presented  to  the  Board  he  presented  as 
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obtained  by  practical  experience ;  and  that  was  perhaps  of  more  effect 
than  if  he  had  merely  got  up  and  given  us  some  theoretical  explana- 
tion. This  practical  part  he  always  clinched  by  his  experience,  and 
thereby  effectually  convinced  the  Board.  He  was  peculiar  in  his 
habits,  as  I  said  before,  and  reticent  in  some  respects,  but  the  remarks 
he  made  were  generally  to  the  point. 

I  formed  the  acquaintance  of  Mr.  Foresman  at  the  same  time.  In  my 
acquaintance  with  Mr.  Foresman  I  obtained  a  strong  friend.  He  was 
a  man  who  made  impressions  on  you  at  once,  and,  as  had  been  said, 
his  likings  were  strong.  Whep  he  became  attached  to  a  person  he 
was  very  frank  and  free  in  his  expressions,  and  very  communicative. 
As  regards  his  private  affairs  and  his  public  life  in  connection  with 
this  Board,  these  things  have  been  referred  to  so  fully  that  I  can  add 
nothing  to  what  has  been  said.  But  I  will  say  that  this  Board  has  lost 
two  excellent  members.  They  were  men  of  different  temperaments 
and  different  in  character,  but  each  in  his  own  splijere  filled  a  position 
in  this  Board  that  cannot  be  easily  replaced.  I  agree  fully  with  what 
has  been  said  by  my  predecessors,  who  have  so  ably  spoken  in  mem- 
ory of  the  deceased. 

E.  Reeder  of  Bucks.  Mr.  President :  I  remember  that  Mr.  Fores- 
man and  I  came  into  this  Board  together  on  the  22d  of  May,  1877. 
There  were  nine  of  us  who  presented  our  credentials  and  were  ad- 
mitted that  day.  Of  the  number  only  three  now  remain  in  the  Board, 
Dr.  Barnes  of  Lehigh,  Professor  Wilson  of  Juniata,  and  myself.  I 
formed  Mr.  Foresman's  acquaintance  ten  years  ago,  and  it  has  been 
kept  up  pleasantly  ever  since.  He  has  been  three  times  elected  Vice 
President  of  this  Board ;  and  I  can  say  when  he  presided  over  our 
deliberations  he  did  it  with  ability  and  dignity,  and  his  decisions,  so 
far  asl  was  able  to  judge,  were  always  just  and  impartial.  As  an  es- 
sayist or  a  reporter,  he  does  not  appear  conspicuously  in  the  publica- 
tions of  our  proceedings.  He  appeared  to  have  a  dislike  to  that  kind 
of  work,  and  the  labor  which  is  necessary  to  present  a  lengthy  report 
or  to  enter  into  a  statistical  calculation.  But  what  we  valued  him  for 
was  the  words  of  approval  and  encouragement  which  he  so  promptly 
tendered  after  these  reports  had  been  made.  I  shall  always  hold  in 
grateful  remembrance  the  promptness  with  which  he  came  to  my  suc- 
cor on  one  occasion. 

I  first  received  the  news  of  his  death  in  the  programme  announcing 
this  meeting,  and  it  filled  me  with  feelings  of  surprise  and  sorrow. 
I  think  that  in  his  death  we  have  lost  a  most  valuable  member. 

H.  L.  Scott  of  Bradford.  Mr.  President:  I  cannot  allow  this  oc- 
casion to  pass  without  expressing  my  hearty  approval  of  the  senti- 
ments exhibited  in  the  language  of  those  who  have  responded.  This 
Board  has  lost  two  members,  and  men  who  have  been  of  value  to  it 
almost  from  the  time  of  its  organization,  and  this  is  a  fitting  occasion 
for  this  Board  to  give  expression  to  its  feelings  relative  to  their  loss. 
Between  seven  and  eight  years  ago  1  first  formed  the  acquaintance  of 
Mr.  Foresman,  and  became  better  acquainted  with  him  afterwards 
perhaps  than  with  any  other  member.  I  had  intended  to  make  some 
remarks  in  relation  to  his  decease,  but  I  find  that  what  I  contem- 
plated saying  has  been  so  much  better  said  by  others,  and  the  ground 
so  well  covered,  that  I  can  add  nothing.  The  thoughts  it  is  true  have 
been  clothed  in  somewhat  different  language,  but  they  have  so 
thoroughly  expressed  my  views  that  I  will  not  take  the  further  time 
of  the  Board  than  to  say  that  I  am  heartily  in  accord  with  the  senti- 


Off.  Doc]   Pennsylvania  State  Board  of  Agriculture. 


25 


merits  of  the  resolutions,  and  believe  with  you  all  that  the  Board  has 
lost  two  valuable  members. 


Board  called  to  order  by  N.  F.  Underwood,  in  the  court  house  at 
Bellefonte,  at  8.00  p.  m.,  June  9,  1887. 

Prof.  I.  Thornton  Osmond,  Meteorologist  of  the  Board,  then  deliv- 
ered an  illustrated  lecture  on  the    Physics  of  the  Atmosphere." 

On  behalf  of  a  previously  appointed  committee.  Dr.  W.  S.  Roland 
of  York,  offered  the  following  resolutions,  which  were  unanimously 
adopted : 

Whereas,  The  spring  meeting  of  the  Pennsylvania  State  Board  of 
Agriculture  being  now  about  to  close,  it  is  proper  that  we  should  put 
on  record  a  formal  expression  of  our  satisfaction  at  our  reception  in 
Centre  county ;  therefore, 

Resolved^  That  the  thanks  of  this  Board  are  hereby  tendered  to  the 
citizens  of  Centre  county,  and  particularly  to  the  Hon.  A.  O.  Furst, 
Hon.  A.  G.  Curtin  and  Dr.  E.  W.  Hale  (resident  member  of  the  Board) 
for  the  cordial  reception  and  interest  which  has  been  shown  in  our 
meeting,  and  for  the  assistance  which  has  been  rendered  by  contribu- 
tions of  papers  by  the  residents  of  the  county  ;  and 

Resolved^  That  we  are  indebted  to  the  trustees  and  faculty  of  the 
Pennsylvania  State  College  for  a  day's  pleasure  and  instruction  gained 
in  visiting  their  institution,  and  that  we  are  highly  pleased  at  the  ac- 
tive and  effective  work  in  instruction  in  both  the  science  and  mechanic 
arts  which  is  being  carried  on  at  the  College ;  and 

Rsolved^  That  we  tender  our  thanks  to  the  management  of  the 
Bellefonte  and  Buffalo  Run  Railroad  Company  for  the  courtesy  of 
transportation  to  and  from  the  College. 


On  motion  adjourned  to  meet  at  Beaver  at  the  call  of  the  Advisory 
Committee. 


Thursday  Evening,  June  1887, 


[Signed] 


Wm.  S.  Roland, 
Henry  Leffmann, 
R.  S.  Searle. 
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MmUTES  OF  THE  AUTUMN  MEETING. 


Held  at  Montrose^  Pa,^  commencing  October  12^  1887, 


Wednesday,  October  12, 1887,, 

Board  called  to  order  at  10  a.  m.,  by  Dr.  John  P.  Edge,  Vice  Presi- 
dent, in  the  chair. 

Present  Dr.  J.  P.  Edge  and  Messrs.  Garretson  of  Adams,  Zerr  of 
Berks,  Scott  of  Bradford,  Herr  of  Clinton,  Eves  of  Columbia,  Hiester 
of  Dauphin,  Colvin  of  Lackawanna,  Barnes  of  Lehigh,  Clapp  of  Mon- 
tour, Smith  of  Luzerne,  Kratz  of  Montgomery,  Shimer  of  Northamp- 
ton. Hoffa  of  Northumberland,  Speaker  of  Sullivan,  Searle  of  Sus- 
quehanna, Gundy  of  Union,  Miller  of  Warren,  Reeder  of  Bucks, 
Powell  of  Crawford,  Underwood  of  Wayne,  Roland  of  York,  Oliver 
of  Crawford,  Dr.  H.  Leffmann  and  Secretary. 

Obituary  notice  of  Hon.  C.  C.  Musselman  was  read,  and  on  motion  of 
Mr.  Garretson,  the  chair  named  a  committee  consisting  of  Messrs.  Gar- 
retson of  Adams,  Hiester  of  Dauphin  and  Leffmann  of  Philadelphia,  to 
draft  resolutions  expressive  of  the  feelings  of  the  Board  and  to  pre- 
sent them  at  the  opening  of  the  evening  session. 

The  Chair  named  Messrs.  Barnes  of  Lehigh,  Roland  of  York  and 
Eves  of  Columbia,  a  committee  to  receive  and  report  upon  the  cre- 
dentials of  member.-  elect  and  delegates. 

Minutes  of  spring  meeting  read  by  Mr.  Hiester,  and  after  correction, 
approved. 

The  Committee  on  Credentials  reported  that  Peter  Reeder,  Esq., 
presented  certificate  of  election  as  the  member  of  the  Board  from 
Lycoming  county,  and  that  he  was  entitled  to  a  seat  as  such;  on 
motion,  the  report  of  the  committee  was  accepted  and  ^.v,  Reeder  ad- 
mitted to  a  membership  in  the  Board  in  the  place  of  Hon.  D.  H. 
Foresman,  deceased.  The  committee  also  reported  that  R.  J.  Page. 
S.  E.  Morse  and  F.  L.  Williams,  were  present  as  delegates  representing 
Grange  No.  -^42,  of  Patrons  of  Husbandry,  and  were  entitled  to  sej^ts  as 
delegates ;  report  accepted. 

List  of  standing  committee  called,  and  on  behalf  of  the  Committee 
on  Silk  and  Silk  Culture,  Dr.  Barnes,  chairman,  presented  a  full  re- 
port, which  the  Secretary  was  directed  to  publish  in  the  annual  re- 
port of  the  Board.  The  subject  matter  of  the  report  was  fully  dis- 
cussed by  Messrs.  Roland,  Edge,  Hiester,  Barnes,  Zerr  and  Searle. 

At  the  suggestion  of  the  Secretary,  the  question  of  the  time  and 
place  of  the  next  meeting  was  taken  up,  when,  on  motion  of  Mr. 
Gundy  of  Union,  it  was  resolved  to  hold  it  at  Lewisburg,  December  7 
and  8,  1887. 

On  motion  of  Dr.  Leffmann,  for  the  purpose  of  shortening  the -pro- 
gramme for  the  afternoon  session.  Dr.  W.  S.  Roland  of  York,  read  an 
essay  upon  Home  Life  on  the  Farm,"  which  was  fully  discussed  by 
Messrs.  Garretson,  Gundy,  Herr,  Zerr,  Leffman,  Speaker,  Powell  and 
Baines. 

On  motion,  adjourned  to  meet  at  2  p.  m. 


Off.  Doc]  Pennsylvania  State  Board  of  Agriculture. 


27 


Wednesday  Afternoon,  October  i^,  1887. 

Board  called  to  order  at  2  p.  m.,  by  Capt.  M.  W.  Oliver,  Vice  Presi- 
dent, in  the  chair. 

On  motion,  Mr.  Hiester,  chairman,  of  the  Committee  on  Fruit  and 
Fruit  Culture,  read  the  report  of  that  committee,  which  elicited  dis- 
cussion from  Messrs.  Searle,  Hiester,  Powell,  Zerr,  Warren,  A.  O;, 
Scott,  Camp,  Oliver,  Miller,  Tilden  and  Secretary. 

Mr.  Herr  read  an  essay  entitled  The  Pro  and  Con  of  Fruit  Grow- 
ing," which  called  out  discussion  from  Messrs.  Searle,  Hiester,  Powell, 
Zerr,  Herr,  Roland,  Oliver,  Miller,  Tilden,  Davis,  Speaker,-  Reeder 
Gundy,  Dr.  Edge,  Colvin,  Lyffmann  and  Secretary. 

Owing  to  the  absence  of  local  essayists  it  was  decided,  upon  motion 
of  Mr.  Barnes  of  Lehigh,  to  take  up  the  regular  programme  of  the 
afternoon,  when  Mr.  Reeder  of  Bucks,  chairman,  read  the  report  of 
the  committee  on  Dairy  and  Dairy  Products. 

On  motion,  Mr.  Oliver  of  Crawford,  read  an  essay  on  "  A  Higher 
Standard  in  Dairying." 

Edward  Brinton  of  West  Chester,  Pennsylvania,  then  read  an  essay 
on  Practical  Dairying,"  when,  on  motion  of  Mr.  Barnes,  the  subject 
of  the  report  of  the  committee,  the  essays  and  the  whole  subject  of 
dairying  was  declared  open  for  general  discussion,  which  was  partici- 
pated in  by  MesSrs.  Reeder,  Eves,  Hiester,  Wells,  Carter,  Searle, 
Speaker,  Barnes,  Colvin,  Dr.  Edge,  Gundy,  Leffmann  and  Hoffa. 

On  motion,  adjourned  until  1*60  p.  m. 


Wednesday  Evening,  October  12^  1887, 

Board  called  to  order  at  7.30  p.  m  ,  by  Hon.  N.  F.  Underwood,  Vice 
President,  in  the  chair. 

On  behalf  of  the  Committee  on  Resolutions,  referring  to  the  death 
of  Hon.  C.  C.  Musselman,  Dr.  Leffman  reported  as  follows  : 

"  Whereas,  This  Board  has  received  with  much  sorrow  and  regret, 
the  intelligence  of  the  death  of  Hon.  C.  C.  Musselman  of  Somerset 
county,  who  has  for  so  many  years  been  a  member  of  this  Board ; 

"  Resolved.  That  in  his  death  this  Board  has  lost  one  of  \t%  most  ac- 
tive and  industrious  members;  one  who  during  the  entire  time  of  the 
Board  has  been  ever  ready  to  contribute  to  the  interest  and  value  of 
its  meetings ; 

"  Resolved^  That  by  his  faithful  performance  of  duty,  courteous 
manners  and  genial  disposition,  he  had  won  the  respect  of  every  mem- 
ber of  the  Board,  and  that  by  his  death  Somerset  county  has  lost  a 
worthy  representative ; 

"  Resolved^  That  we  tender  our  sympathy  to  the  members  of  the 
family  of  the  deceased  in  their  bereavment,  and  that  a  coxjy  of  these 
resolutions  be  transmitted  to  them,  and  spread  on  the  minutes  of  the 
Board." 

Signed,  I.  Garretson,  H.  Leffmann  and  G.  Hiester,  committee. 

The  Chair  having  declared  the  resolutions  before  the  Board  for  gen- 
eral discussion,  and  having  asked  for  an  expression  of  the  feeling  of  the 
Board,  members  responded  as  follows  : 

John  P.  Edge  of  Chester.  It  is  proper  that  something  be  said  in 
memory  of  Hon.  C.  C.  Musselman,  and  I  therefore  move  the  adoption 
of  the  resolutions,  and  in  so  doing  I  wish  to  express  mj'-  sorrow,  in  com- 
mon with  others,  at  the  los3  we  have  met  with. 

Those  who  were  present  at  our  June  meeting  at  Bellefonte,  will  re 
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member  his  expression  of  feeling  at  the  death  of  our  late  members  J. 
S.  Keller  and  D.  H.  Foresman,  and  we  little  thought  that  we  so  soon 
should  be  called  upon  to  perform  a  like  service  for  his  memory.  They 
will  also  remember  that  the  last  one  to  pay  his  tribute  to  the  deceased^ 
members  was  Judge  Musselman  of  Somerset.  I  can  say  of  him  that 
he  was  a  toiler  in  our  Board ;  a  man  of  many  social  impulses,  and 
thoroughly  honest  in  all  of  his  impulses;  a  warm  friend  and  perhaps 
as  warm  in  his  antagonism  when  thoroughly  aroused;  faithful  to  his 
duties  and  always  earnest  in  fulfilling  them. 

The  records  of  the  Board  are  a  proof,  in  very  many  instances,  of  his 
intelligent  performance  of  duty  and  of  his  painstaking  in  the  prepara- 
tion of  essays,  papers  and  reports ;  such  were  always  prepared  with 
much  care  and  exhibited  careful  thought  and  a  purpose  to  do  the  work 
as  near  right  as  was  possible.  When  we  take  these  things  into  account 
we  cannot,  perhaps,  be  too  strong  in  our  expression  of  regret  at  his 
loss.    I  certainly  feel  that  we  have  lost  a  very  warm  and  kind  friend. 

W.  S.  Roland  of  York.  I  did  not  intend  to  make  any  remarks  this 
evening,  but  my  acquaintance  with  and  knowledge  of  Judge  Mussel- 
man  was  of  such  a  character  that  I  can  but  rise  and  express  them. 
As  has  been  remarked  by  Dr.  Edge,  it  was  but  a  few  months  ago  that  I 
met  Mr.  Musselman  at  the  Bellefonte  meeting  in  the  fullness  of  health 
and  as  happy  as  any  one  could  be ;  now  he  has  been  called  hence.  It 
is  only  an  assurance  to  us  that  are  left  of  the  uncertainty  of  life  and 
the  certainty  of  death.  Judge  Musselman  was  a  man  who  was  bold 
in  his  thoughts  as  he  was  fearless  in  their  expression,  but  he  was  hon- 
est and  he  was  intelligent.  His  social  qualities  were  of  such  a  class 
as  to  endear  him  to  all  with  whom  ho  had  any  social  relation.  He  was 
a  gentleman  who  was  beloved,  and  my  acquaintance  with  him  has  ex- 
tended nearly  the  whole  time  of  the  existence  of  our  Board ;  he  was  a 
practical  man  and  an  honest  one 

J.  A.  Hbrr  of  Clinton.  Ifl  did  not  add  a  regret  to  those  already  ex- 
pressed at  the  loss  of  our  friend  and  fellow  member,  Judge  Mussel- 
man, I  would  do  violence  to  my  feelings  as  a  man.  I  have  always 
regarded  him  as  one  of  the  strongest  and  most  zealous,  as  well  as  one 
of  the  most  able  and  active  members  of  our  Board.  A  man  whose 
private  character  was  above  reproach,  an  example  to  us  all  and  a 
model  in  all  respects.  As  a  man  of  morality,  of  christian  virtue,  he 
was  exemplary ;  as  an  earnest,  practical  worker  he  never  shirked  duty 
as  the  minutes  and  proceedings  of  the  Board  will  show,  having  taken 
part  in  our  discussions  as  often  as  any  other  member.  He  was  prompt, 
always  on  hand  and  ever  r  ady  for  duty,  and  our  Board  had  no  more 
able  defender  than  Judge  Musselman.  May  we  all  be  able  to  make 
as  good  a  record. 

J.  P.  Barnes  of  Lehigh.  Mr.  President  and  fellow  members  of 
the  Board,  I  will  add  but  a  few  words  to  what  has  already  been 
ofi^ered  in  relation  to  our  former  member.  I  knew  him  since  his 
connection  with  the  Board  in  1878.  My  acquaintance  with  him  was 
such  as  was  agreeable  and  pleasant,  and  I  always  looked  forward  to 
our  meetings  as  an  opportunity  of  associating  with  him.  As  has 
been  said,  he  was  a  member  who  was  fearless  and  conscientious 
in  his  actions  and  always  ready  to  do  his  duty  as  he  understood 
it.  He  was  one  who  took  great  interest  in  the  work  of  the  Board  and 
seldom  failed  in  his  attendance  at  its  meetings,  and  his  character  was 
above  reproach. 

His  intentions  were  christian  like  in  purpose  and  always  received 
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the  respect  of  those  who  associated  with  him.  During  the  nine  years 
that  we  have  been  connected  with  the  Board  the  number  of  essays 
which  he  has  written  attest  the  interest  which  he  took  in  our  work, 
and  his  participation  in  our  debates  also  attest  this  interest.  The  ex- 
pression of  his  essays  called  forth  the  good  will  and  good  feeling  of  all 
who  were  associated  with  him.  He  is  the  sixth  member  of  our  Board 
who  has  departed  since  our  organization,  and  as  we  grow  older  we 
must  expect  these  inroads  upon  our  numbers ;  we  must  examine  our- 
selves and  for  ourselves  answer  the  important  question,  Are  ye  also 
ready  ? "  We  cannot  say  who  the  next  one  may  be,  but  some  one 
must  surely  follow  and  be  removed  from  connection  with  us.  All 
that  has  been  said  in  praise  of  Judge  Musselman  1  can  heartily  in- 
dorse, and  we  all  regret  his  loss. 

N.  F.  Underwood  of  Wayne.  We  are  again  reminded  of  a  loss  in 
the  membership  of  our  Board,  and  looking  back  over  the  past  I  can 
well  remember  my  first  meeting  with  this  Board  in  January,  1879, 
and  my  recollection  of  the  members  who  then  composed  it  are  very 
distinct;  it  has  seemed  to  me  that  it  has  never  been  my  fortune  to 
meet  with  any  body  of  men  who  displayed  such  marked  individuality 
as  did  the  then  members  of  our  Board.  Those  of  you  who  were  pres- 
ent at  that  time  will  agree  with  me  that  in  respect  to  those  who  have 
gone,  Mr.  Beebe,  Mr.  Keller  and  now  Judge  Musselman,  were  all 
marked  with  strong  individuality.  One  thing  which  is  true  of  Judge 
Musselman,  and  which  has  not  yet  been  alluded  to,  is  that  he  was 
always  ready  upon  all  proper  occasions  to  uphold  the  dignity  of  labor 
and  he  never  would  allow,  without  protest,  any  reflections  upon  those 
who  labored  with  their  hands,  and  he  used  often  to  state  that  he  was 
not  only  a  farmer  in  theory,  but  also  in  practice,  and  that  he  was  not 
ashamed  of  it. 

Mr.  Mussel  man's  conscientiousness  has  been  alluded  to,  and  I  can 
bear  willing  testimony  to  it ;  it  never  seemed  to  occur  to  him  whether 
his  opinions  were  those  of  the  majority  or  not;  he  formed  his  own 
opinions  of  the  fitness  of  things  even  though  he  should  stand  alone  in 
advocating  them.  While  it  has  been  my  fortune  at  times  to  disagree 
with  him,  I  can  say  that  he  never  suff*ered  that  disagreement  to  inter- 
fere with  friendship  or  cause  resentment. 

I.  Qarreston  of  Adams.  The  death  of  C.  C.  Musselman  was  a 
severe  shock  to  me,  and  I  received  my  first  intimation  of  it  from  a 
copy  of  the  printed  program  of  this  meeting.  He  was  a  man  who 
was  true  to  his  own  judgment,  slow  to  form  an  opinion,  but  having 
formed  it,  ever  ready  to  defend  it  against  all  attacks  or  doubts. 

He  was  practical  in  the  full  meaning  of  the  term,  and  was  always 
upon  the' side  of  labor  in  all  discussions  before  our  Board ;  he  was  one 
of  our  most  regular  attenders,  and  when  in  health  never  missed  one 
of -our  meetings;  he  was  always  ready  to  comply  with  any  duty  as- 
signed him,  and  was  at  all  times  willing  to  participate  in  our  discus- 
sions, and  a  glance  at  our  reports  will  convince  any  one  that  he  was 
one  of  the  most  efficient  and  valuable  members.  His  work  is  done 
and  he  has  gone  to  his  reward,  having  always  advocated  what  he  be- 
lieved to  be  right  and  just,  without  fear  or  favor  to  any. 

On  motion,  the  resolutions  were  unanimously  adopted  and  the  Sec- 
retary directed  to  furnish  the  family  of  the  deceased  with  a  copy,  and 
to  incorporate  them  in  the  minutes  of  this  meeting. 

Dr.  Henry  Leffman,  Microscopist  of  the  Board,  then  delivered  an 
interesting  lecture  upon  the  "  Spectroscope  and  its  use  in  Detecting 
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Adulterations,"  which  was  listened  to  by  a  large  and  appreciative 
audience. 

On  motion,  adjourned  until  9.30  Thursday  morning. 


Thursday  Morning,  Octohf-r  IS,  1887. 
Board  called  to  order  at  9.30  a.  m.,  by  Capt.  M.  W.  Oliver  in  the 
chair. 

John  I.  Carter  of  Chester  county,  read  an  essay  on  '"Milk  Separa- 
tion by  Centrifugal — and  Milk  Tests,-'  which  called  out  questions 
and  discussion  by  Messrs.  Underwood,  Carter,  Oliver.  Brinton,  Barnes, 
Clapp,  Hoffa,  Reeder,  Camp,  Dr.  Edge  and  Secretary. 

Dr.  John  P.  Edge  of  Chester,  then  read  an  essay  on  "  Under- 
ground Currents  and  Their  Surface  Indications,"  the  subject  matter  of 
which  was  discussed  by  His  Excellency  Governor  Beaver  and  Messrs. 
Barnes,  Weston,  Scott,  Herr,  Oliver,  Searle,  Tewksbury,  Smith  and 
Secretary. 

The  question  of  the  influence  of  forests  upon  rainfall  and  climate, 
having  been  incidentally  brought  into  the  discussion,  it  was,  on  mo- 
tion of  Governor  Beavejr,  seconded  by  Mr.  Garretson  of  Adams,  re- 
solved that  the  Chair  name  a  committee  of  three  to  draft  a  request 
that  Professor  Lesley  of  the  State  Geological  Survey,  devote  a  por- 
tion of  one  of  his  reports  to  the  subject  of  rainfall  and  water  supply 
of  farms.  As  such  committee  the  Chair  named  Messrs.  Dr.  Edge, 
Searle  and  Eves,  who  afterwards  reported  the  following  : 

Whereas,  In  the  discussion  of  the  paper  of  Dr.  J.  P.  Edge,  on 

Underground  Currents  and  their  Surface  Indications,"  as  they  relate 
to  the  subject  of  domestic  water  supply.  His  Excellency  Governor 
Beaver  requested  that  the  attention  of  the  State  Geological  Survey  be 
called  to  the  importance  of  the  question,  therefore  be  it 

Resolved^  That  the  Secretary  be  instructed  to  convey  to  Professor 
J.  P.  Lesley,  chief  of  the  State  Geological  Survey,  the  desire  of  this 
Board  that  he  shall  prepare,  as  a  portion  of  the  work,  a  paper  on 
••'The  Underground  Water  Supply  of  the  State."  Adopted  unani- 
mously. 

E.  L.  Weston  of  Brooklyn,  Pa  ,  then  read  an  essay  on  "  Apples — 
their  Variety  and  Culture,"  which  caused  discussion  from  Messrs. 
Barnes,  Weston,  Scott,  Herr,  Oliver,  Searle,  Tewksbury  aad  Governor 
Beaver. 

G.  R.  Ressiguie  of  Brooklyn,  Pa.,  then  read  an  essay  on  "  Methods 
and  Profits  of  Strawberry  Culture,"  and  Charles  S.  Stearnes  of  Har 
ford,  one  on  ''Strawberry  Culture,"  the  subject  matter  of  which  was 
discussed  by  Messrs  Dr.  Edge,  Powell,  Smith,  Hiester,  Resseguie  and 
Secretary. 

On  motion,  adjourned  until  2  p.  m. 

Thursday  Afternoon,  October  13.  1887. 

Board  called  to  order  at  2  p.  m.,  by  His  Excellency  Governor 
Beaver,  in  the  chair. 

On  motion,  H.  W.  Kratz  of  Montgomery,  read  an  essay  on  The 
Construction  and  Mending  of  Public  Roads." 

On  motion,  the  regular  order  for  the  afternoon  session  was  resumed, 
and  Colonel  D.  W.  Searle  welcomed  the  Board  to  Montrose,  as  fol- 
lows : 
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Oeneral  Beaver  and  gentlemen  of  the  State  Board  of  Agriculture  : 

I  have  been  selected  to  bid  you  a  hearty  welcome  to  Susquehanna 
county,  but  as  far  as  the  Governor  is  concerned,  the  sea  of  upturned 
faces  of  citizens  of  Susquehanna  county  who  were  assembled  at  Hall-, 
stead  to-day  to  celebrate  the  one  hundredth  anniversary  of  the  first 
settlement  of  the  county,  greeted  him  with  a  better  and  more  hearty 
welcome  than  any  words  of  mine  can  express.  Their  smiling  fact's 
and  ringing  cheers  proved  their  love  and  respect  for  James  A.  Beaver, 
the  man,  as  well  as  confidence  and  respect  for  James  A.  Beaver,  the 
Chief  Executive  of  this  State. 

Get  tlemen,  you  are  the  oflicial  agricultural  representatives  of  the 
great  State  of  Pennsylvania — a  Commonwealth  whose  extent  of  terri- 
tory, wealth  and  population  might  well  entitle  it  to  be  called  a  nation. 
It  is  our  proud  boast  that  the  State  founded  by  Penn  6btained  the  title  to 
her  soil  from  the  aborigines  by  purchase,  and  that  we  are  guiltless  of  the 
force  and  bloodshed  with  which  the  land  of  all  the  other  States  were 
wrested  from  their  first  possessors.  Pennsylvania  has  within  her  bor- 
ders Philadelphia,  that  busy  hive  of  manufacturing  industries,  where 
more  of  her  citizens  own  their  homes  than  in  any  city  in  the  world — 
Philadelphia,  rich  in  patriotic  and  historic  renown.  .  Itw^as  there  that 
that  great  declaration  of  human  rights  was  given  to  the  world;  there 
that  that  matchless  constitution  which  cementjed  feeble  colonies  into 
a  peerless  nation  wasframed.  The  various  Legislatures  of  our  State  have 
from  time  to  time  in  their  wisdom  passed  laws  fostering  and  protecting 
our  mining  and  manufacturing  industries,  and  as  a  result  the  State 
is  a  hive  of  industry  from  one  end  of  her  broad  domain  to  the  other — 
a  domain  so  broad  that,  as  Governor  Beaver  said  this  morning  in  his 
address  to  the  children  of  the  graded  school,  no  man  has  ever  seen 
the  whole  of  it; "  and  when  we  think  of  its  vast  extent  and  the  lim- 
ited life  of  man,  no  one  can  ever  see  all  of  its  hills  and  valleys. 

Pennsylvania  is  known  and  celebrated  throughout  our  nation  and 
the  whole  world  for  the  development  of  her  mining  and  manufacturing 
industries,. while  she  is  scarcely  known  beyond  her  borders  as  a  great 
agricultural  State,  and  this  in  the  face  of  the  fact  that  more  of  her 
citizens  are  engaged  in  that  labor  which  produces  the  bread  of  life 
than  in  all  other  industries  combined.  While  our  Legislatures  have 
been  justly  mindful  of  the  necessity  of  aiding  in  the  development  of 
our  mineral  wealth,  and  of  the  necessity  of  removing  burdens  from 
manufacturing  industries,  they  have  given  but  little  attention  to  this 
greatest  of  all  our  industries,  and  whatever  advancement  has  been 
made  in  the  development  of  our  agricultural  resources  has  been  made 
without  iState  aid. 

Susquehanna  county  is  an  agricultural  county.  There  is  no  man 
within  her  borders  engaged  in  business  of  any  kind  but  who  is  depend- 
ent upon  the  prosperity  of  this  great  industry  for  his  own  success.  If 
the  crop  of  the  farmer  is  a  failure,  the  merchants,  ministers,  doctors 
and  lawyers  are  all  alike  hard  up.  The  State  Board  of  Agriculture  is 
the  creation  of  measurably  recent  legislation.  I  imagine  that  its 
province  and  duties  extend  far  beyond  the  assembling  together  and 
reading  essays  upon  the  best  means  of  raising  different  cereals.  The 
State  has  in  a  measure  committed  to  your  hands  a  supervision  of  the 
interests  of  our  industry  of  industries,  and  every  thing  that  can  ad- 
vance the  interests  of  agriculture  should  receive  your  careful  attention. 

Our  State  government  has  rightly  aided  in  bringing  the  products  of 
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our  mines  and  manufactories  to  their  markets,  but  there  is  something 
radically  wrong  in  the  results  of  legislative  action  when  the  farm 
products  of  the  far  west  can  be  transported  by  the  doors  of  farmers  of 
Susquehanna  county  to  our  eastern  seaboard  cities  on  railroads  char- 
tered and  protected  by  our  State  cheaper  than  can  the  products  of  our 
own  Susquehanna  county  farmers.  This  wrong  calls  for  legislative 
remedy. 

Gentlemen,  we  welcome  you  here  to-day  in  the  hope  that  your  pres- 
ence here  shall  prove  the  herald  of  a  brighter  day  for  the  farming 
interests  of  our  county  and  State. 

To  which  Governor  Beaver,  as  President  of  the  Board,  replied  as 
follows : 

Ladies  and  Gentlemen,  It  is  usual  upon  occasions  of  this  kind  to 
have  the  address  of  welcome  and  its  appropriate  reply  at  the  com- 
mencement of  the  exercises.  In  this  case  this  relation  has  been  re- 
versed and  they  are  brought  in  at  the  close  of  the  work.  I,  however, 
now  see  many  advantages  in  this  variation  from  the  general  plan.  I 
can  npw  respond  for  my  brethren  of  the  Board  very  much  better  than 
I  could  have  done  at  the  opening  of  our  meeting  yesterday.  At  the 
end  of  a  visit  we  are  in  a  much  better  position  to  judge  of  the  extent 
and  character  of  our  welcome,  and,  therefore,  it  is  much  easier  for  me 
to  reply  now. 

From  what  one  of  the  bachelor  members  of  our  Board  has  said  to 
me,  I  may  judge  that  some  of  them  wandered  around  your  streets 
somewhat  aimlessly  last  evening.  One  of  them,  who  unfortunately 
has  no  one  at  home  to  take  care  of  him,  informs  me  that  he  walked 
around  the  town  looking  in  at  the  open  windows  and  pleasant  homes, 
and  saw  no  one,  and  he  returned  to  the  hall  a  little  disappointed  with 
his  welcome. 

Colonel  Searle  has  very  correctly  intimated  that  if  you  had  been 
with  me  at  the  centennial  celebration  at  Hallstead  yesterday  you  would 
have  realized  the  fact  that  if  there  was  anything  deficient  in  your  wel- 
come here  it  was  due  to  the  fact  that  all  the  citizens  of  Montrose  were 
at  the  Hallstead  celebration.  The  deficiency  which  our  bachelor  mem- 
ber has  noted  was  owing  to  the  fact  that  the  citizens  were  not  here, 
and  it  was  not  due  to  any  lack  of  welcome  upon  their  part. 

Now,  I  have  been  here  before,  and  I  knew  that  there  would  be 
no  lack  of  welcome  upon  their  part,  and  had  you  adjourned  yesterday 
and  gone  with  me  to  Hallstead  you  would  have  there  received  as  royal 
a  welcome  as  anywhere  in  the  Commonwealth,  and,  after  your  other 
meetings  in  other  parts  of  the  State,  this  is  saying  a  great  deal.  The 
people  were  gone,  the  ladies  were  gone,  and  our  two  bachelor  mem- 
bers should  have  been  with  me  at  Halstead  where  the  Montrose  ladies 
were. 

Now,  suppose  that  we  had  been  here  yesterday  morning  at  the 
opening  session,  and  I  had  been  compelled  to  reply  to  the  kind  words 
of  Colonel  Searle  then,  I  would,  of  course,  have  told  you  how  glad 
we  were  at  our  welcome  to  Montrose,  how  nicely  we  had  been  enter- 
tained, and  how  we  had  enjoyed  ourselves  here  ;  but  there  would  not 
have  been  anything  in  it,  for  it  would  have  been  at  the  very  com- 
mencement of  our  visit.  Now,  if  our  wandering  brethren  of  last  night 
will  but  turn  their  faces  to  the  audience,  I  can  assure  them  of  a  right 
royal  welcome  from  those  whom  they  last  night  seemed  to  think  were 
deficient  in  this  respect,  and  if  they  will  go  around  this  evening  and 
make  themselves  known,  I  will  assure  them  of  a  welcome  which  will 
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fully  compensate  them  for  their  disappointment  last  evening;  but  the 
trouble  is  that  they  andyou  will  leave  on  the  five  o'clock  train  and 
will  miss  it  all  again.  Having  been  here  before,  I  can  assure  you  of 
the  cordiality  of  the  welcome  which  you  have  missed  by  unfortunately 
holding  your  meeting  at  the  same  time  as  the  centennial  celebration 
at  Hallstead.  If  your  meeting  had  been  held  a  little  earlier  in  the 
autumn,  while  the  golden  foliage  was  still  on  the  trees,  a  golden  wel- 
come would  have  awaited  you.    You  missed  that  too. 

As  I  drove  over  from  New  Milford  with  my  friend  Grow  this  morn- 
ing, we  saw  the  piles  of  Baldwins,  Greenings,  Pippins,  Seek-no- 
f urthers,  Spice,  no  doubt  of  the  King  oi  Tompkins  County,  of  which  we 
have  just  he^rd  so  much.  They  gave  us  the  promise  of  an  entertain- 
ment next  winter,  when  they  have  come  to  their  perfection,  when  we 
sit  down  by  the  fire  at  evening,  or  at  the  table  at  meal  time,  or  eat 
them  in  the  form  of  apple-sauce,  which  is  said  to  have  been  the  favor- 
ite dish  of  one  of  our  Governors.  The  wealth  thus  spread  out  before 
us  during  our  ride  over  here  was  an  indication  that  if  we  send  up  to 
Susquehanna  county,  and  send  the  cash  along  with  the  order,  we  can 
have  all  the  apples  we  want. 

Col.  Searle  has  said,  and  truly,  that  the  State  Board  of  Agriculture 
is  designed  not  only,  to  contribute  to  the  intellectual  culture  and  edu- 
cation of  the  farmers  of  the  State,  but  that  it  is  also  designed,  in  a 
certain  sense,  to  legislate  for  this  same  important  interest  I  do  not, 
of  course,  mean  by  this  that  you  are  to  pass  laws  and  exact  statues ; 
but  I  do  mean  that  if  the  State  Board  of  Agriculture,  with  due  delib- 
eration, arrives  at  definite  conclusions  in  relation  to  the  difl'erent  ag- 
ricultural interests  of  the  Commonwealth,  that  these  conclusions  must 
and  should  receive  at  the  hands  of  our  law-making  power  the  atten- 
tion and  influence  which  they  so  well  deserve.  Representing  the  agri- 
cultural interests  of  the  whole  Commonwealth,  as  you  do,  you  are  bound 
to  receive  at  the  hands  of  the  Legislature  and  the  Executive  that  con- 
sideration to  which  the  great  interest  which  you  represent  is  entitled; 
when  you  wisely  legislate  within  the  powers  of  your  Board,  and  ar- 
rive at  conclusions  and  make  these  conclusions  known,  you  may  feel 
certain  that  they  will  receive  a  favorable  recognition ;  if  you  have 
not  thus  made  your  power  and  influence  fell  the  fault  is  your  own, 
and  is  due  to  the  fact  that  you  have  not  made  the  agricultural  wants 
of  the  farmers  known  to  the  l^egislature  and  to  the  Executive. 

I.  believe  that  this  Board  contains  the  best  thought  of  the  interest 
which  it  represents,  and  is  entitled  to  an  influence  second  to  no  other 
power.  You  have  a  broader  sphere  than  the  mere  meeting  together 
with  the  people  of  the  State  to  discuss  agricultural  topics  and  practices 
(valuable  as  this  is) ;  you  represent,  as  Col.  Searle  has  truly  said,  one 
of  the  greatest  interests  of  the  Commonwealth,  and  you  have  the 
largest  constituency  of  any  body  except  the  Legislature  itself. 

I  would  say  to  the  good  people  of  Montrose  that  we  fully  appre- 
ciate the  interest  which  they  have  shown  in  our  work  during  our 
meeeting  here,  and  that  we  believe  that  their  hospitality  is  fully  equal 
to  their  altitude,  and  that  is  saying  much.  1  believe  that  there  is  only 
one  other  county  besides  this  which  is  as  high  above  sea  level;  I  be- 
lieve they  claim  that  in  Somerset  they  exceed  Susquehanna  in  alti- 
tude, and  perhaps  in  Sullivan  they  may  claim  as  much ;  they  also 
claim  as  good  grass  as  you  have.  They  have  the  same  interests  as 
you  have  and  are  represented  in  this  Board  just  as  you  are. 

Gentlemen,  we  welcome  you  to  oiir  meetings  and  express  our  re- 
3  Bd.  Agr. 


34 


AanicuLTURE  OP  Pennsylvania. 


[No.  2, 


grets  that  owing  to  your  centennial  you  were  not  able  to  attend  all  of 
our  eessions.  We  appreciate  the  importance  to  the  coui^y  of  Susque- 
hanna of  this  centennial  at  Hallstead,  and  can  only  hope  that  when  we 
again  meet  here  we  may  have  no  such  exercise  to  detract  from  our 
work  and  meeting. 

So  far  as  my  own  experience  goes  I  have  never  attended  a  meeting 
of  the  Board  that  I  did  not  learn  something  of  value  from  its  practical 
papers  and  discussions,  and  there  is  not  a  man  or  woman  in  the  State 
who  might  not  have  learned  something  from  your  discussions  of  yes- 
terday and  to-day ;  something  of  profit  and  value  even  in  the  cultiva- 
tion of  but  a  small  patch  of  strawberries  or  potatoes.  We  heard  this 
morning  essays  and  discussions  of  practical  usefulness  that  I  have  not 
heard  excelled  anywhere ;  they  were  practical  and  can  be  fully  appre- 
ciated by  all  practical  farmers ;  they  contained  not  mere  theory  but 
were  evidently  the  result  of  the  practice  of  men  who  knew  what  they 
were  writing  and  talking  about.  While  these  essays  and  discussions 
are  put  into  proper  shape  and  printed,  yet  they  do  not  have  that  wide- 
spread circulation  among  the  farmers  of  the  State  that  they  should 
have  and  that  their  value  entitles  them  to. 

Now  we  have  further  exercises  upon  our  programme,  and  in  order 
that  we  may  complete  what  we  have  before  us,  we  will  now  proceed 
to  the  consideration  of  the  general  question  of  the  construction  and 
repair  of  public  roads,  and  on  behalf  of  the  Board,  and  in  accordance 
with  our  rules,  I  cordially  invite  you  all  to  participate  freely  in  the 
discussion  and  let  us  understand  fully  what  the  farmers  of  Susque- 
hanna county  want  in  this  special  and  important  direction. 

The  general  discussion  of  the  road  question  was  then  declared  open, 
and  was  participated  in  by  Messrs.  Searle,  Tewksbury,  Curtis,  Barnes, 
Smith,  Oliver,  Carmalt,  Tilden,  Herr  and  Garretson. 

J.  F.  BuTTERFiELD,  D.  V.  S.,  then  read  an  essay  on  "  Breeding 
Hereditary  Diseases,''  which  was  discussed  by  Messrs.  Smith,  Carmalt, 
Curtis,  Eves  and  Secretary. 
Dr.  W.  S.  Roland  of  York,  then  offered  the  following: 
"  Whereas,  The  autumn  meeting  of  the  Pennsylvania  State  Board 
of  Agriculture  will  now  soon  close,  it  seems  proper  that  we  should 
put  upon  record  an  expression  of  our  gratification  and  satisfaction  at 
our  kind  reception  in  Susquehanna  county ;  therefore 

Resolved,  That  the  thanks  of  the  Board  are  hereby  tendered  to  our 
resident  member,  R.  S.  Searle,  for  the  satisfactory  arrangements 
provided  for  our  pleasant  meetings,  and  for  our  personal  entertain- 
ment and  comfort  at  the  Trabell  House,  and  to  the  citizens  of  Mon- 
trose and  of  Susquehanna  county  for  their  kindness,  attention  and 
contribution  of  interesting  and  valuable  papers  and  discussions  at  the 
meetings  of  our  Board. 

Resolved^  That  the  address  of  welcome  by  Colonel  D.  W.  Searle  of 
Montrose,  and  the  response  by  our  President,  Governor  Beaver,  com- 
mand our  highest  esteem  and  thanks. 


R  S.  Searle  then  introduced  the  subject  of  sugar  making  from 
sorghum,  when  after  a  partial  discussion,  it  was,  on  motion  of  Gover- 
nor Beaver,  resolved  that  R.  S.  Searle  be  requested  to  produce  at  our 
next  meeting  a  paper  upon  this  topic. 


On  motion,  adjourned  to  meet  at  Lewisburg,  Pa.,  December  7  and 
8,  1887. 


(Signed,) 


William  S.  Roland, 
J.  P.  Barnes, 
L.  B.  Speaker." 
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EXTRACTS  FROM  THE  ANNUAL   REPORT  OF 
THE  SECRETARY. 


During  the  year  the  amount  ol*  the  correspondence  which  claims  the 
attention  of  the  Secretary  is  quite  large ;  each  year  an  attempt  is  made 
to  select  certain  subjects  for  investigation  and  report,  and  so  far  as 
practicable  the  correspondence  of  the  oflBce  is  directed  towards  these 
topics.  In  the  following  extracts  an  attempt  has  been  made  to  give 
the  result  of  the  information  gleaned  from  this  correspondence;  the 
limited  space  at  our  command  prevents  our  giving  more  than  a  brief 
synopsis  of  each  topic,  and  much  that  is  of  value  in  the  correspond- 
ence is,  for  the  same  reason,  necessarily  excluded. 

It  is  not  to  be  understood  from  this  that  the  following  extracts  cover 
the  correspondence  of  the  Board  during  the  year;  letters  are  received 
upon  all  imaginable  topics  relating  to  agriculture,  horticulture  and 
their  kindred  topics,  and  in  all  cases  answers  have  been  returned  con- 
veying such  information  as  was  at  the  disposal  of  the  Secretary. 
The  following  is  intended  merely  as  an  outline  of  some  of  the  more 
important  topics  embraced  in  this  correspondence. 


This,  being  practically  the  close  of  the  tenth  year  of  the  existence 
of  our  Board,  would  seem  to  be  an  appropriate  time  for  a  retrospective 
glance  at  its  history,  and  for  a  resume  of  the  leading  events  of  its 
work. 

On  the  24th  of  January,  1876,  a  bill,  entitled  "An  act  to  establish  a 
State  Board  of  Agriculture,"  was  introduced  into  the  House  of  Repre- 
sentatives. After  the  usual  reference  to  the  committee  on  Agriculture, 
it  was  amended  and  reported  back  to  the  House  with  an  afl5rmative 
recommendation.  After  discussion  it  was  finally  passed  with  but 
twenty-two  negative  votes.  Passing  over  to  the  Senate,  the  action  of 
the  House  was  confirmed  with  but  one  negative  vote,  and  by  the 
signature  of  Governor  John  F.  Hartranft,  affixed  May  8,  1876,  it  be- 
came a  law. 

In  accordance  with  the  concluding  section  of  the  law,  Governor 
Hartranft  summoned  the  members  elect  to  meet  in  the  State  Library, 
February  1, 1877,  for  the  purpose  of  "transacting  such  business  as 
should  come  before  them."  At  this  meeting  the  following  were  pres- 
ent: 

Ex-officio  members — Hon.  John  F.  Hartranft,  Governor;  Hon.  J. 
Simpson  Africa,  representing  the  Department  of  Internal  Affairs ;  Dr. 
J.  P.  Wickersham,  Superintendent  of  Public  Instruction  ;  Hon.  J.  E. 
Temple,  Auditor  General ;  Dr.  James  Calder,  President  of  the  State 
College. 

Members  appointed  by  the  Governor — Dr.  John  P.  Edge,  Col.  James 
Young  and  John  F.  George. 
Members  elected  by  County  Agricultural  Societies — Berks,  W.  G. 
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Moore;  Blair,  Hon.  Thaddeus  Banks ;  Centre.  John  Hamilton ;  Ches- 
ter, Thomas  J.  Edge ;  Crawlord,  Hon.  M.  C.  Beebe ;  Indiana,  George 
W.  Hood;  Lancaster,  Henry  M.  Engle;  Montgomery,  W.  H.  Holstein 
and  W.  A.  Yeakle;  Mercer,  Andrew  Robinson;  Northumberland, 
John  A.  McFarland;  Schuylkill,  J.  S.  Keller;  Union,  J.  W.  Shriner ; 
York,  Dr.  W.  S.  Roland. 

Messrs.  Edge,  Beebe,  Africa,  Roland,  Calder,  George  and  Hamilton 
were  appointed  a  committee  to  prepare  by-laws,  and  so  well  was  their 
work  done,  that,  with  but  little  exception,  the  same  by-laws  govern 
the  Board  at  the  present  time. 

The  second  meeting  of  the  Board  was  held  May  22, 1877,  and  at  it 
the  following  additional  members  presented  credentials — Adams,  E. 
G.  Fahnestock;  Bradford,  L.  J.  Culver;  Bucks,  Eastbum  Reeder; 
Juniata,  David  Wilson ;  Lehigh,  J.  P.  Barnes ;  Northampton,  C.  L. 
Whitesell ;  Lycoming,  D.  H.  Foresman  ;  Luzerne,  J.  B.  Smith ;  Sus- 
quehanna, J.  C.  Morris. 

The  counties  of  Bucks,  Chester,  Lancaster,  Lehigh,  Lycoming,  Lu- 
zerne, Juniata,  Schuylkill  and  York,  still  retain  the  same  representa- 
tives, and  of  the  members  appointed  by  the  Governor,  we  still  have 
Dr.  Edge  and  Col.  Young 

At  this  second  meeting  the  positions  of  Botanist,  Pomologist, 
Chemist,  Mineralogist,  Entomologist,  Veterinary  Surgeon  and  Micro- 
scopist  were  created  and  filled,  and  of  those  thus  appointed  all  but  two 
jBtill  retain  the  same  relation  to  the  Board. 

At  this  meeting  the  Secretary  presented  his  first  report,  which, 
:among  other  things,  contained  a  draft  of  the  present  fertilizer  law, 
^hich  was  slightly  amended  and  passed  by  the  Legislature  at  a  later 
period. 

The  annual  report  of  1877  was  a  model  of  mechanical  workmanship 
and  was  one  of  the  finest  ever  issued  by  the  Board.  In  it  the  sul^ect 
of  the  manufacture  of  oleomargarine  was  first  agitated  in  this  State 
and  the  report  there  presented  has  been  quoted  in  all  of  the  noted 
battles  against  this  foe  of  the  dairyman. 

During  the  year  1878  the  counties  of  Cumberland,  Columbia,  Tioga, 
Franklin,  Warren,  Beaver,  Greene  and  Somerset,  each  sent  members 
elect  with  proper  credentials.  During  this  year  the  celebrated  Guenon 
Commission  was  appointed  by  Governor  Hartranft,  and  its  report  has 
probably  done  more  to  make  the  work  of  the  Board  known  that  any 
other  single  act.  During  this  year  the  skeleton  of  what  was  after- 
wards made  a  corps  of  crop  and  live  stock  reporters  was  formed,  and 
estimates  obtained  of  the  cost  of  the  several  kinds  of  live  stock  and  of 
the  leading  crops.  The  annual  report  of  this  year  contained  two  hun- 
dred and  eighty-six  pages  and  was  more  in  demand  than  any  other 
report. 

In  1879  the  membership  of  the  Board  was  still  further  increased  by 
additions  from  the  counties  of  Butler,  Clinton,  Erie,  Lawrence  and 
Wayne. 

At  the  annual  meeting  of  this  year  the  Secretary  presented  the  sub- 
ject of  the  appointment  of  standing  committees  and  they  were  ap- 
pointed by  the  Board.  During  this  year  the  celebrated  fertilizer  law 
went  into  effect,  as  did  also  the  act  for  the  suppression  of  contagious 
pleuro-pneumonia,  both  of  which  originated  from  the  Board. 

In  addition  to  the  annual  meeting,  others  were  held  during  the  year, 
at  Philadelphia  and  Mercer,  and  a  large  amount  of  valuable  matter 
gathered  into  an  annual  report  of  two  hundred  and  seventy-two  pages. 
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In  1880  members  were  admitted  from  the  counties  of  Dauphin  and 
Montour.  At  the  annual  meeting  of  this  year,  Hon.  D.  H.  Foresman 
announced  the  death  of  Prof.  F.  A.  Allen,  member  from  Tioga,  and 
appropriate  resolutions  were  presented  and  adopted.  During  the  year 
meetings  were  held  at  Gettysburg  and  Reading,  and  numerous  prac- 
tical essays  read  and  discussed;  the  work  of  the  year  was  given  in  an 
annual  report  of  two  hundred  and  ninety-six  pages.  During  this  year 
the  question  of  the  right  of  more  than  one  agricutural  society  in  a  county 
to  elect  members  of  the  Board,  was  raised,  discussed  and  settled.  The 
question  of  a  State  industrial  museum  was  first  agitated  and  a  com- 
mittee to  consider  the  subject  appointed.  The  reports  of  the  honorary 
oflScers  were  the  leading  feature  in  the  annual  report  of  this  year. 

In  1881  the  counties  of  Armstrong,  Jefferson,  Sullivan  and  Wash- 
ington sent  members  elect  provided  with  proper  certificates  of  mem- 
bership. The  death  of  Hon.  Thaddeus  Banks  was  announced  and 
appropriate  resolutions  presented  and  adopted.  During  this  year  the 
by-laws  were  slightly  amended  and  a  resolution  was  adopted  recom- 
mending the  establishment  of  a  State  Experiment  Station.  A  resolu- 
tion asking  that  county  agricultural  societies  be  exempted  from  tax- 
ation was  referred  to  the  Committee  on  Legislation.  Meetings  were 
held  at  Williamsport  and  York,  and  an  annual  report  of  three  hun- 
dred and  eight  pages  published. 

In  1882  Lebanon  county  claimed  the  right  to  a  membership  in  the 
Board  and  sent  her  present  representative.  During  this  year  a  reso- 
lution was  presented  in  favor  of  changing  the  date  of  the  annual  meet- 
ing to  "  the  Tuesday  following  the  third  Wednesday,"  but  when  it  was 
shown  that  such  a  change  would  require  a  modification  of  the  organic 
law  of  the  Board,^the  resolution  was  withdrawn.  The  Secretary  was 
directed  to  prepare  and  present  a  form  of  a  certificate  of  membership 
in  the  Board  and  after  proper  discussion  it  was  resolved  that  all  cre- 
dentials must  be  made  out  on  this  form.  The  standing  committees  of 
this  year  all  made  excellent  reports  which  constitute  a  prominent 
feature  in  the  annual  report  of  four  hundred  pages.  In  addition  to 
the  annual  meeting,  others  were  held  at  AUentown  and  Washington. 
The  report  of  the  Committee  on  Forestry  of  this  year  ( Dr.  W.  S.  Roland, 
chairman)  has  been  quoted  as  the  standard  of  authority  for  this  State  in 
State  and  National  reports.  More  was  this  year  done  in  the  direction 
of  collecting  statistics  than  during  any  preceding  year. 

The  year  1883  was  not  characterized  by  any  additions  to  the  mem- 
bership of  our  Board,  nor  were  there  any  items  of  special  importance 
in  its  transactions.  During  this  year  the  question  of  dividing  the 
work  of  the  Board  by  districting  the  State,  was  brought  to  the  notice 
of  the  Board  and  a  committee  appointed  to  take  the  matter  into  con- 
sideration. A  report  was  made  and  four  districts  proposed,  the  adop- 
tion of  the  report  to  be  left  with  the  annual  meeting ;  after  discussion 
by  sections,  the  plan  was  adopted,  but  before  it  was  carried  into  exe- 
cution the  plan  of  holding  local  or  county  farmer's  institutes  was 
adopted.  The  certificates  of  membership  were  modified  so  as  to  in- 
clude the  acts  of  Assembly  bearing  upon  the  membership  in  the  Board. 
During  this  year  meetings  were  held  at  Erie  and  West  Chester  and  a 
report  of  three  hundred  and  eighty-three  pages  published.  Among 
its  leading  items  was  a  re-publication  of  the  test  of  the  Guenon  sys- 
tem. An  ornithologist  was  added  to  the  list  of  honorary  officers. 
The  Dairy  Committee  (Eastburn  Redeer,  chairman,)  made  a  report 
which  has  since  been  quoted  as  the  leading  dairy  authority  of  the 
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State.  During  this  year  the  plan  of  requesting  the  appointment  by 
local  farmer's  clubs,  grangers  and  county  agricultural  societies  of  del- 
egates to  represent  them  at  our  meetings  was  adopted  and  since  then 
has  grown  to  its  present  popular  proportions;  The  value  of  this 
addition  is  shown  by  the  attendance  of  delegates,  properly  accredited, 
at  nearly  every  meeting  since. 

In  1884,  in  addition  to  the  annual  meeting,  other  meetings  were  held 
at  Lock  Haven  and  Bedford.  The  Committee  on  Dairy  Products  were 
instructed  to  prepare  and  present  a  draft  of  an  act  to  prevent  the  man- 
ufacture and  sale  of  oleomargarine  in  the  State,  and  thus  the  Board 
commenced  the  battle  which  ended  with  the  prohibition  act  of  1885. 
Hon.  Leonard  Rhone  was  appointed  a  member  of  the  Board  by  the 
Governor.  The  question  of  the  State  Experimental  Farms  was 
brought  up,  discussed  and  the  Committee  upon  Legislation  directed  to 
examine  into  the  matter  and  report  as  to  the  powers  of  the  Board  in 
reference  to  these  farms.  The  list  of  standing  committees  was  re- 
vised and  some  additions  made  to  the  number.  A  report  of  two  hun- 
dred and  eighty-two  pages  was  published  in  which  the  leading  features 
were  a  complete  and  extended  report  on  Carp  Culture,  a  full  report 
of  the  Committee  on  Dairy  Products,  in  which  drafts  of  three  laws  in 
relation  to  oleomargarine  were  submitted,  report  on  forestry,  and  the 
report  of  the  analyses  of  a  large  number  of  samples  of  genuine  and 
imitation  butter. 

In  1885  meetings  were  held  at  Harrisburg,  Towanda  and  Lancaster. 
The  death  of  Hon.  M.  C.  Beebe,  member  from  Venango,  was  an- 
nounced and  appropriate  resolutions  adopted.  The  oleomargarine  act 
was  presented  to  the  Legislature  and  became  a  law.  The  appropria- 
tion for  the  necessary  expenses  of  local  and  county  institutes  was 
granted  by  the  Legislature  and  the  first  one  was  held  at  Titusville, 
December  22  and  28.  The  leading  features  of  the  report  of  two  hun- 
dred and  ninety-two  pages  were  :  A  complete  review  of  the  fertilizer 
question,  a  report  on  the  curl  in  the  peach  by  the  Botanist,  a  report 
on  milk  by  Prof.  Cochran,  and  on  the  food  of  birds  by  Dr.  Warren,  re- 
port on  Guernsey  cattle,  and  the  discussion  of  the  oleomargarine  ques- 
tion. 

Wyoming  was  this  year  added  to  the  list  of  counties  represented  in 
the  Board. 

In  1886  the  propriety  of  holding  local  or  county  farmer's  insti- 
tutes was  tested  by  institutes  held  at  Titusville,  Lock  Haven,  Hones- 
dale,  Oxford,  Montrose,  Atglen,  MiflMntown,  Doylestown,  Washington, 
Lewisburg  and  Bloomsburg.  The  large  attendance  at  each  of  these 
institutes  may  be  accepted  as  a  proof  of  the  appreciation  of  the  farm- 
ers of  the  State  of  the  efforts  of  the  Board  in  this  direction.  All  were 
well  managed  and  well  attended,  but  those  at  Doylestown  and  Mont- 
rose were  well  attended  up  to  the  very  close,  showing  no  abatement 
of  interest  during  the  whole  time. 

Thus  from  a  membership  of  but  thirteen  county  representatives  in 
1877,  the  Board  has  grown  to  a  county  membership  of  forty-six  in  1885, 
and  has  probably  reached  its  maximum  strength  under  its  present 
organic  law.  Instead  of  a  small  meeting  in  the  State  Library  it  now 
holds  meetings  attended  by  many  hundred,  as  has  been  the  case  at 
several  of  the  meetings,  and  organizes  institutes  attended  by  a  larger 
number. 
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Under  the  provisions  of  the  acts  authorizing  the  holding  of  local  or 
county  farmers'  institutes,  meetings  have  been  held  at  Titusville, 
Lock  Haven,  Hone8dale,Oxford,  Montrose. Atglen,  Mifflintown,  Doyles- 
town,  Washington,  Lewisburg,  Mackeyville  and  Bloomsburg.  All 
of  these  were  well  attended  and  the  interest  manifested  by  the 
practical  farmers  of  the  vicinity  and  the  discussions  which  followed 
the  reading  of  essays  upon  practical  topics,  fully  warrant  the  expecta- 
tions which  have  from  time  to  time  been  advanced  in  favor  of  a  lim- 
ited expenditure  of  the  funds  of  the  Board  for  this  purpose.  By  the 
liberality  of  the  Legislature,  and  as  an  indorsement  of  the  work  the 
Board  has  accomplished  in  this  direction,  the  annual  appropriation  for 
the  expense  of  farmers'  institutes,  has  been  increased  to  three  thou- 
sand dollars  per  year. 

The  thirty-second,  thirty-third  and  thirty-fourth  quarterly  reports 
have  been  devoted  to  the  publication  of  essays  and  discussions  of  these 
institutes,  and  it  is  intended  that  the  thirty-fifth  and  thirty-sixth  re- 
ports (which  have  been  delayed  by  the  press  of  work  at  the  State 
printing  oflBce)  shall  contain  similar  matter.  Enough  has  accumulated 
to  fully  occupy  the  three  hundred  pages  of  two  of  these  reports,  and 
the  institutes  held  during  the  latter  portion  of  the  present  year  will 
readily  furnish  at  least  one  hundred  and  fifty  pages  more,  making  an 
accumulation  of  not  less  than  four  hundred  and  fifty  pages  of  printed 
matter. 

In  arranging  for  these  meetings,  the  resident  member  of  the  Board, 
is  (in  accordance  with  the  instructions  of  the  Board)  given  the  prefer- 
ence ;  next  in  order  the  requests  of  county  agricultural  societies  have 
been  considered,  and  lastly  the  claims  of  individuals.  The  increased 
appropriation  now  available  makes  it  probably  that  the  Board  will  be 
able  to  grant  all  requests  of  this  kind,  and  at  the  same  time,  by  pro- 
curing essayists  and  speakers  from  a  distance,  add  greatly  to  the  value 
and  interest  of  the  meetings.  Members  of  the  Board  and  its  Secre- 
tary attend  these  institutes  and  assist  in  the  exercises  and  discussions 
which  always  take  place.  In  addition  to  a  limited  number  of  papers 
by  members  of  the  Board,  local  essayists  and  speakers  have  been 
called  upon  for  assistance,  thus  adding  very  materially  to  the  local  in- 
terest and  attendance ;  and  it  is  proposed  during  the  remainder  of  this 
and  the  coming  year,  to  secure  the  active  assistance  of  speakers  upon 
agricultural  topics  from  other  States. 

Soimportant  has  this  plan  of  holding  meetings  become,  at  which  farm- 
ers can  discuss  questions  of  practical  interest  to  themselves,  that  Ver- 
mont has  made  the  holding  of  one  in  each  county  in  the  State  every  year 
obligatory.  Wisconsin  has  made  an  annual  appropriation  of  nine  thou- 
sand dollars^  for  this  purpose,  and  other  States  have  made  liberal  ap- 
propriations for  the  same  purpose. 


Accustomed  to  the  large  total  yields  of  our  Western  States  we  have 
fallen  into  the  habit  of  regarding  our  own  country  as  the  great  wheat- 
producing  nation  of  the  world,  and  to  pay  but  little  regard  to  even 
the  total  production  of  other  countries  as  integers  in  regulating 
prices.  We  have  fallen  into  the  habit  of  supposing  that  if  our  yield 
as  a  nation  is  small  the  price  must  necessarily  advance,  and  if  it  is 
large  the  price  must  and  will  fall.    Within  the  past  ten  years  we  have 
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been  somewhat  rudely  made  aware  of  the  fact  that  there  were  other 
forces  at  work  which  exercised  a  powerful  influences  upon  prices  and 
which,  year  by  year,  have  disappointed  all  calculations  based  upon 
former  data;  causes  and  eflfects  which  have  "completely  neutralized 
any  influence  produced  by  the  yield  and  acreage  of  this  country.  An 
examination  into  the  wheat  production  of  the  other  countries  of  the 
world  shows  us  that  several  countries  which  were  formerly  purchasers 
from  us,  now  produce  a  surplus  which  competes  with  ours  in  the 
world's  markets,  and  that  other  countries,  from  having  been  very 
gmall  producers,  are  rapidly  overhauling  us  in  the  race. 
^  Some  of  our  most  careful  staticians  have  estimated  the  total  wheat 
crop  of  the  world  at  2,000,000,000  bushels,  and  the  total  population  at 
1,000,000,000,  thus  giving  about  two  bushels  to  each  individual.  Of 
course  some  countries  do  not  consume  nearly  this  ratio,  but  upon  the 
other  hand  others  greatly  exceed  it.  Thus,  while  Africa  is  far  short 
of  consuming  her  quota,  our  own  country  averages  at  least  four  and 
one-half  bushels  to  each  inhabitant,  and  produces,  on  an  average,  at 
least  eight  bushels  to  each  one. 

Taking  our  average  national  crop,  we  may  estimate  it  at  450,000,000 
bushels  per  year,  or  at  the  rate  of  about  eight  bushels  to  each  indi- 
vidual. If,  as  before  stated,  we  consume  but  four  and  one-half 
bushels  (one  barrel  of  flour)  each,  we  have  left  for  export  a  ration  of 
about  three  and  one-half  bushels  per  capita. 

For  seven  years,  or  from  1880  to  1886  inclusive,  our  crops,  their 
average  yield,  price  per  bushel  and  value  per  acre,  have  been  as  fol- 
lows: 
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95.1 
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91.0 
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$12  48 
12  03 
11  99 
10  56 
8  38 
8  02 
8  49 


A  writer,  in  alluding  to  the  capabilities  of  our  country  when  we 
shall  have  attained  to  the  average  crops  of  England,  uses  the  follow- 
ing language :  ' 

"  The  average  yield  per  acre  in  1886  was  not  far  from  twelve  bushels, 
while  in  Great  Britain  for  the  same  year  it  was  a  trifle  under  twenty- 
seven  bushels,  and  in  1885,  upwards  of  thirty-one  bushels.  Had  our 
wheat  acreage  been  as  prolific  as  that  of  Great  Britain  last  year,  the 
yield  would  have  exceeded  one  thousand  million  bushels,  or  one  half 
the  total  product  of  the  world,  instead  of  a  little  more  than  one-qiiarten 
as  at  present.  This  comparison  shows  the  capabilities  of  the  United 
States  as  a  wheat  growing  country,  when  our  farmers  shall  arrive  at 
the  conclusion  that  it  will  be  more  profitable  to  make  two  bushels  of 
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wheat  grow  where  only  one  grew  before,  than  to  double  the  yield  by 
doubling  the  acreage.  Although  positive  statistics  are  not  at  hand  to 
substantiate  the  assertion,  it  is  probable  that  the  consumption  per 
capitaof  wheat  is  as  high  in  the  United  States  as  in  any  countries  except 
France  and  Great  Britain.  It  has  not  reached  its  highest  point  yet  by 
any  means,  as  in  the  South  and  South-west  Indian  corn  forms  a  much 
larger  proportion  of  the  daily  food  of  the  people  than  it  will  when  the 
farmers  of  those  sections  increase  the  fertility  of  their  soils  and  give 
more  attention  to  wheat  growing,  as  they  are  certain  to  do  in  the 
future." 

Next  to  our  own  country  in  total  wheat-producing  capacity  we  have 
France  with  about  300,000,000,  or  at  the-  rate  of  over  eight  bushels 
per  capita. 

Third  on  the  list  we  have  India  with  an  annual  crop  of  (at  present) 
250,000.000  bushels  and  with  a  consumption  so  small  that  it  leaves  the 
large  bulk^of  her  crop  for  the  markets  of  Europe,  which  she  can  sup- 
ply at  a  much  less  rate  per  bushel  than  we  have  heretofore  done. 

As  the  fourth  in  the  list  of  wheat  producers  we  have  Russia  with 
her  annual  crop  of  about  225,000,000  bushels,  or  a  production  at  the 
rate  of  two  bushels  per  capita,  with  a  consumption  on  which  we  have 
little  means  of  calculating,  but  with  a  knowledge  that  by  far  the 
larger  majority  of  her  people  derive  their  sustenance  from  the  750,- 
000,000  bushels  of  rye  which  they  annually  produce. 

Fifth  on  the  list  we  have  Austria  and  her  outlaying  States  with  a 
yield  of  150,000,000  bushels,  or  in  the  ratio  of  about  three  bushels  per 
capita. 

Following  in  regular  order  we  have  Spain  with  her  addition  of  130,- 
000,000  from  18,000,000  of  people ;  Italy  with  130,000,000,  or  at  the 
rate  of  five  bushels  per  capita. 

On  the  other  hand,  we  find  Germany  producing  but  82,000,000 
bushels  for  a  population  of  45,000,000,  or  at  the  rate  of  but  two  bush- 
els per  capita,  where  twice  that  amount  is  needed  for  the  per  capita 
comsumption.  Great  Britain,  with  a  population  of  35,000,000,  pro- 
duces but  65,000,000  bushels,  and  is  the  largest  purchaser  in  the 
world's  market.  To  supply  her  needs  over  and  above  her  production 
she  absorbs  the  surplus  of  Australia  and  India,  which  she  takes  first 
because  they  can  not  only  be  furnished  cheapest,  but  because  they  are 
paid  for  in  her  own  products,  and  after  these  have  been  absorbed 
makes  up  her  deficiency  from  our  surplus.  From  this  it  is  evident  that 
our  place  in  her  markets,  and  those  of  the  world  is  dependent  upon  the 
crops  of  Australia  and  India,  since  they  must  be  first  sold  before  ours 
comes  into  the  market. 

A  writer  upon  agricultural  statistics  thus  sums  up  the  production  of 
other  and  smaller  wheat-growing  countries : 

"  Next  after  England  in  total  product  of  wheat  comes  Turkey  with 
41,143,750  bushels,  closely  followed  by  Canada  with  37,219,234  bush- 
els. Algierd  is  credited  with  32,915,000,  Argentine  Republic  and  Chili 
with  28,800,629,  Roumania  with  22,258,146.  Little  Belgium  produced 
18,414,688  bushels  and  old  Egypt,  the  cradle  of  the  wheat-growing  in- 
dustry, and  the  country  from  which  nearly  all  our  varieties  of  wheat 
originated,  grew  16,457,500  bushels,  or  a  trifle  over  three  bushels  per 
capita  last  year.  The  wheat  crop  of  Egypt  is  not  so  great  as  formerly, 
for  while  the  Nile  valley  is  just  as  fertile  as  when  in  the  days  of  Jo- 
seph it  produced  by  handfuls  in  the  seven  plenteous  years,  mqch  at- 
tention has  been  given  of  late  to  the  culture  of  cotton,  an  industry 
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stimulated  by  the  cotton  blockade  of  Southern  ports  during  the  late 
war.  The  cold  kingdoms  of  Sweden  and  Norway  managed  to  grow 
2,468,628  bushels  of  wheat  last  year,  while  rocky,  mountainous  Switz- 
erland brought  up  the  rear  of  European  wheat-growing  countries  with 
1,645,750  bushels;" 

The  same  writer,  in  alluding  to  the  possibility  that  the  consumption 
of  wheat  may  be  an  index  to  civilization,  writes  as  follows : 

'*Along  with  the  largest  consumption  of  wheat  has  usually  gone 
the  greatest  progress  in  the  arts,  sciences  and  literature,  as  well  as 
the  greatest  material  comfort  to  the  peoples  who  preferred  and  were 
able  to  enjoy  on  the  largest  scale  the  luxury  of  white  bread  and  other 
grades  of  food  of  which  it  is  the  recognized  type.  It  does  not  follow 
from  this  that  the  leading  wheat-growing  countries  are  of  necessity 
the  most  highly  civilized,  as  in  some  instances,  notably  in  Russia  and 
India,  the  great  wheat  crops  form  the  principal  article, of  exportation, 
the  peasants  who  grow  it  being  obliged  to  sell  it  to  secure  money  for 
taxes  and  other  necessaiy  expenditures,  themselves  living  upon  the 
vegetables  and  coarse  grains  which  are  not  marketable.  In  other 
countries  like  England  and  Germany,  where  the  consumption  of  wheat 
reaches  a  high  figure,  a  goodly  amount  has  to  be  imported.  As  a  rule, 
therefore,  the  consumption  of  wheat  in  any  given  country  may  be  re- 
garded as  a  better  criterion  of  its  wealth  and  civilization  than  its  pro- 
duction of  this  staple." 


At  the  Bucks  County  Institute  and  at  the  annual  meeting  of  1887, 
the  address  of  Hon.  John  W.  Hickman,  developed  the  fact  that  there 
was  an  apparent  difference  of  opinion  between  the  lecturer  and  the 
practical  farmers  present,  as  to  the  real  value  of  carbon  and  vegeta- 
ble matter  in  the  soil.  Mr.  Hickman  had  advanced  the  theory  that 
the  atmosphere  would  at  all  times  furnish  an  abundant  supply  of  car- 
bon for  any  and  all  crops ;  on  the  other  hand  a  number  of  practical 
farmers  claimed  that  the  vegetable  matter  (carbon)  in  barnyard  ma- 
nure was  entitled  to  a  fair  valuation;  and  that  it  was  not  just  to  the 
barn  yard  to  simply  value  farm  manure  for  its  phosphoric  acid,  potash 
and  nitrogen.  A  careful  examination  of  the  question  will,  we  think, 
convince  all  that  this  difference  is  more  imaginary  than  real  and  that 
after  all  there  is  very  little  real  difference  of  opinion  in  relation  to  the 
question.  Mr.  Hickman's  address  was  confined  to  the  use  of  commer- 
cial fertilizers,  and  he  quoted  from  Ville's  Experiments  to  show  that 
plants  and  crops  on  soils  entirely  devoid  of  carbon  (vegetable  mat- 
ter) and  which  had  been  carefully  charred  to  destroy  carbonaceous 
matter,  would  still  produce  an  abundant  crop,  rich  in  carbon  and 
showing  no  chemical  or  mechanical  difference  from  similar  crops 
grown  upon  ordinary  soils  rich  in  carbon. 

All  bulky  fertilizers  such  as  barnyard  manure,  lime  and  ashes,  are 
entitled  to  credit  for  two  modes  of  action  :  let.  As  a  fertilizer  enter- 
ing into  the  structure  of  the  plant,  and  2d.  As  a  mechanical  agent 
opening  and  loosening  the  soil. 

To  illustrate,  let  us  suppose  it  possible  to  crop  a  soil  continuously 
for  a  given  number  of  years  without  the  addition,  either  by  stubble 
or  roots,  of  any  carbonaceous  matter,  we  may  safely  assume  that  a 
point  would  sooner  or  lat«r  be  reached  at  which  its  mechanical  text- 
ure wpuld  become  such  as  would  seriously  interfere  with  the  yield  of 
the  crop.    That  sooner  or  later,  from  the  exhaustion  and  absence  of 
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all  vegetable  matter,  the  soil  would  become  hard  and  compact  and 
would  fail  to  contain  within  its  particles  that  portion  of  air  which  is 
essential  and  necessary  to  the  crop  ;  it  would  also,  from  the  same 
cause,  fail  to  retain  the  rainfall,  or  having  received  it  would  fail  to  re- 
tain it  for  a  sufficient  length  of  time  to  supply  the  necessary  moisture 
to  the  growing  crop. 

It  miwt  also  be  remembered  that  Mr.  Hickman's  claim  that  increas- 
ing crops  might  be  produced  by  the  use  of  commercial  fertilizers  alone, 
included  the  annual  turning  under  of  the  roots  and  stubble  left  by  the 
crop,  and  he  distinctly  stated  that  he  would  include  one  or  ^  two  crops 
of  clover  in  his  rotation,  and  thus  obtain  a  large  amount  of  carbon. 

When  the  question  is  reduced  to  one  of  a  mere  source  of  carbon  for 
manurial  purposes  and  for  supplying  the  actual  needs  of  the  plant,  we 
have  no  doubt  that  the  atmosphere  is  by  far  the  most  economical,  and 
that  as  a  simple  fertilizer,  barnyard  manure  is  not  entitled  to  a  value  for 
its  carbonaceous  matter,  but  in  the  line  of  incontrovertable  facts  we 
think  that  for  the  mechanical  value  of  this  carbon,  it  is  entitled  to  a 
valuatian. 

Aside  from  its  actual  and  direct  manurial  value,  and  its  mechanical 
eftect  and  value,  carbonaceous  matter  is  also  entitled  to  a  credit  for 
its  indirect  effect  in  the  production  of  nitrogenous  compounds.  Just 
what  this  effect  is,  may  still  be  a  matter  of  dispute,  but  it  must  be  ad- 
mitted that  in  some  way  organic  matter,  either  directly  or  indirectly, 
is  capable  of  furnishing  nitrogen. 

A  noted  writer  upon  agricultural  topics,  puts  the  question  in  the 
following  shape :  "  It  is  well  for  farmers  not  to  lose  sight  of  the  fact 
that  after  all  the  science^  and  experiments  connected  with  tillage,  the 
one  great  essential  element  of  plant  growth  is  the  presence  of  organic 
matter.  There  are  many  arguments  and  so  much  talk  which  is  not 
argument,  in  favor  of  the  chemical  elements  of  plant  growth,  that 
there  is  danger  of  the  old  ways  being  forgottfen  and  old  laws  being 
ignored.  There  are  some  soils  filled  with  organic  matter,  and  they 
will  stand  the  drain  for  a  long  time  and  show  good  results.  No  man 
can  live  forever  on  medicine,  and  this  the  charitable  way  of  putting 
it.    It  is  not  so  harsh  as  to  say  'stimulants.'  " 

Professor  William  McMurtrie  of  the  University  of  Illinois,  writes 
as  follows : 

J'  It  is  well  known  that  all  vegetable  material  in  the  soil,  whether 
turned  under  in  the  process  of  green  manuring  or  as  the  debris  of 
former  crops,  or  even  as  stable  and  barnyard  manure,  quickly  enters 
into  decay.  That  in  this  decay,  the  result  of  a  species  of  fermenta- 
tion, those  little  known  compounds,  termed  in  general  humus^  humic 
acids^  are  formed.  These  are  the  primary  results  ot  decay  or  fermen- 
tation. Carried  to  ultimate  result  carbonic  acid,  ammonia  and  free 
nitrogen,  with  corresponding  quantities  of  water,  are  liberated,  the 
mineral  constituents  of  the  ash  are  set  free,  and  these  latter  feed  suc- 
ceeding crops.  But  Dr.  Bolton,  I  think  it  was,  showed  that  these 
humic  acids  have  an  important  influence  in  the  chemical  disintegra- 
tion of  the  mineral  constituents  of  the  soil.  The  feldspars  and  the 
phosphatic  minerals  are  broken  down  and  decomposed  by  them  to  an 
extent  that  would  be  impossible  by  other  agents  ordinarily  met  in  the 
soil. 

"  But  Grandeau  has  also  shown,  and  all  who  have  had  to  do  with  the 
analysis  of  rich  black  soils  have  recognized,  that  in  presence  of  these 
matters  almost  nothing  in  the  soil  is  soluble  in  water.    And  it  is  g:en- 
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erally  recognized  that  all  plant  food  must  be  so  soluble.  Grandeau 
found  further  that  the  black  material  could  be  acted  upon  by  a  ten 
per  cent  solution  of  ammonium  carbonate,  or  free  ammonia,  and  dis- 
solved, forming  a  dark-brown  liquid.  Upon  analysis  of  the  material 
so  dissolved  he  found  that  it  contained  all  the  elements  necessary  to 
the  life  and  growth  of  the  plants.  This  experience  of  Grandeau  with 
the  celebrated  black  soils  of  Russia  we  have  repeated  in  the  black 
soils  of  the  prairies  of  Illinois  and  Texas. 

It  therefore  appears  that  at  an  intermediate  stage  of  the  decay  of 
vegetable  or  carbonaceous  material  in  the  soil  it  is  capable  of  decom- 
posing refractory  mineral  compounds,  and  yet  at  the  same  time  fix- 
ing the  important  elements  of  these  compounds  in  combinations  in- 
soluble in  the  soil  waters  and  thus  preventing  their  loss  in  leaching  by 
drainage.  Then  as  the  humus  compounds  are  further  decomposed  by 
the  minute  organisms  of  decay,  these  mineral  elements  are  liberated 
at  a  time  when  they  are  most  needed  by  plants,  and  often  about  as 
fast  as  they  can  be  used.  They  therefore  serve  both  as  a  medium  for 
the  preparation  of  plant  food  and  as  a  regulator  of  the  supply  to  the 
plant.  And  it  seems  to  me  that  this  constitutes  the  most  important 
function  of  carbon  in  the  soil." 

Following  the  teachings  of  Ville,  Lawes  and  others,  we  are  strongly 
impressed  with  the  theory  which  runs  through  all  of  their  writings 
and  which  conveys  to  the  reader  the  idea  that  there  is  in  either,  the 
soil  or  atmosphere,  an  ability  to  furnish  an  unknown  amount  of  nitro- 
gen to  the  growing  crop,  and  all  of  our  evidence  points  to  the  belief 
that  this  supply  is  in  some  way  connected  with  the  supply  of  organic, 
or  vegetable  matter  in  the  soil,  and  that  soils  rich  in  vegetable  matter, 
either  have  the  power  of  forming  nitrogen  from  this  kind  of  material, 
or  that  by  virtue  of  containing  this  matter,  have  an  increased  power 
of  absorbing  or  obtaining  nitrogen  from  the  atmosphere. 

Admitting  this  we  are  compelled  to  assume  that  organic"  matter  is 
entitled  to  three  different  scources  of  credit,  viz  :  for  actual  plant 
food  (aside  from  carbon)  furnished,  for  a  valuable  mechanical  effect, 
and  for  a  result  produced  at  least  by  its  presence  in  the  soil,  upon 
other  matters  of  a  chemical  character,  which  by  its  action  are  mate- 
rially modified  and  rendered  valuable  as  plant  food. 


At  the  request  of  a  member  of  the  Board  an  attempt  was  made  dur- 
ing the  past  season  to  secure  reliable  data  as  to  the  comparative  effects 
of  deep  and  shallow-setting  for  butter.  After  much  correspondence 
we  can  but  return  to  the  point  at  which  we  started,  and  which,  in 
previous  reports,  has  been  stated  before,  viz  :  That  either  plan,  when 
all  the  requisites  are  carried  out,  will  give  very  nearly  all  the  butter 
in  the  milk,  and  that  either,  without  carrying  out  the  proper  requi- 
sites, will  waste  more  or  less  of  the  butter ;  that  the  increase  in  the 
amount  of  cream  (so-called)  obtained  by  deep-setting  is  deceptive, 
and  that  the  increase  in  bulk  is  due  to  two  causes,  neither  of  which 
will,  in  any  way.  increase  the  amount  of  butter :  1st.  The  milk  by 
deep-setting  has  much  less  surface  exposed  to  the  air,  and  the  result- 
ing cream  therefore  contains  a  greater  percentage  of  water  than  that 
which  is  raised  by  shallow-setting.  2d.  That  in  ascending  through  the 
deeper  column  of  milk  the  particles  of  fat  (cream)  take  up  a  larger  per- 
centage of  casein  of  cheesey  matter,  and  their  volume  is  thus  in- 
creased over  that  of  the  cream  raised  from  the  same  amount  of  milk 
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by  shallow-aetting ;  that  the  real  comparison  between  the  two  meth- 
ods is  more  one  of  labor  and  quality  than  of  quantity  and  amount; 
that  in  proportion  to  the  amount  of  milk  set,  the  deep  cans  will  re- 
quire less  labor  in  keeping  them  clean,  and  that,  other  things  being 
equal,  the  butter  from  deep-set  milk  is  superior  to  that  from  shallow- 
setting.  To  sum  up,  we  quote  the  following  from  John  I.  Carter,  a 
celebrated  Chester  county  dairyman,  who  has  experimented  with  all 
of  the  newer  methods.   Mr.  Carter  writes  as  follows  : 

"  First  That  the  simplest,  and,  perhaps,  all  things  considered,  the 
safest  plan  to  set  milk  to  raise  cream,  is  in  shallow  pans,  in  a  good 
stream  of  cool,  living  water.  The  flow  of  water  is  a  splendid  disin- 
fectant or  absorbent  of  smells  and  air  impurities,  such  as  unavoidably 
belong  about  large  dairies.  And  hence,  entire  cleanliness  is  more 
easily  secured  in  spring  houses  with  good  strong  springs.  But  the  ad- 
vantages of  spring  houses  may  be  easily  overbalanced  if  the  springs 
are  not  convenient  or  cool  enough.  A  well-built  spring  house  for 
shallow  pan-setting  must  have  three  times  the  capacity  or  size  of  a 
house  or  room  wherein  the  deep-setting  plan  is  employed,  and  the 
shallow  pans  will  cost  twice  as  much  as  the  deep  ones  holding  an 
equal  amount  of  milk. 

Second.  We  demonstrated,  to  our  entire  satisfaction,  that  deep 
cans  in  a  low  temperature,  say  45^  or  49^,  would  raise  cream  yielding 
butter,  equal  in  amount  and  of  superior  quality  (if  in  very  hot  weather) 
with  shallow  pans  in  a  higher  temperature — 60^  or  over. 

"  Third.  We  also  demonstrated  that  the  greater  the  depth  or  bulk 
of  milk  the  lower  the  required  temperature,  and  that  twenty  inches 
was  about  the  maximum  height  of  can  and  nine  inches  the  maximum 
diameter.    Perhaps  less  high  and  diameter  would  be  better. 

"  Fourth.  We  also  found  that  in  very  low  temperatures  less  time 
was  required  for  the  cream  to  raise.  "JVith  pans  at  60°  it  took  thirty- 
six  hours.  With  twenty-inch  pans,  at  45°  to  49°,  it  took  twenty-lour 
hours,  and  at  still  lower  temperatures  from  twelve  to  fifteen  hours.  Of 
course,  the  low  temperature  had  to  be  secured  with  the  aid  of  ice. 

"  Fifth.  We  also  proved,  to  our  entire  satisfaction,  that  it  was  no 
advantage  to  arearate  sound  milk  or  to  expose  it  to  the  atmosphere  to 
carry  ofl*  animal  odors,  but  that  equally  good  and  long-keeping  butter 
could  be  made  by  sealing  up  the  fresh  milk  and  keeping  it  at  low  tem- 
peratures. We  have  tested  various  inventions  for  cooling  milk,  some 
using  an  air  medium  cooled  with  ice,  some  with  water,  and  some  with 
both  air  and  water." 

The  theory  of  deep  setting  is  best  explained  by  the  following  from 
Henry  Stewart,  of  Bergen  county,  New  Jersey : 

'4t  may  seem  unreasonable,  but  it  is  true,  that  a  mass  of  water  at 
thirty-three  degiees  will  be  liquid,  while  at  one  degree  less  it  will  be 
solid ;  and  equally  it  is  true  that  a  churning  of  cream  may  be  a  mass 
of  foam  which  fills  the  churn,  and  will  not  change  in  hours  of  labor, 
at  sixty  degrees,  when  the  addition  of  a  quart  of  hot  water,  sufficient 
only  to  raise  the  temperature  two  degrees,  will  break  the  cream  and 
bring  the  butter  in  five  minutes.  So  temperature  may  be,  and  is,  of 
wonderfully  great  importance  in  this  business  of  butter-making,  and 
one  must  learn  to  recognize  this  fact  and  govern  himself  accordingly  ; 
for  churning  is  a  chemical  as  well  as  a  mechanical  operation.  The 
cream  must  be  in  a  certain  stage  of  what  is  called  ripeness — let  us 
say  at  once  decomposition — that  is  the  true  term  to  use,  for  as  ripeness 
in  fruit  is  merely  a  change  of  the  elements  of  the  fruit  which  is  the 
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beginning  of  decomposition,  so  the  necessary  acidity  of  the  cream  is 
a  proems  of  decomposition  also,  and  this  must  go  precisely  so  far,  and 
no  fiirtner,  to  produce  perfect  butter.  And  temperature  has  a  very 
important  influence  upon  this  process  of  decomposition.  A  deep  can 
of  milk  set  in  a  spring  pool,  which  is  closely  covered  and  which  re- 
mains steadily  at  forty-two  degrees,  has  remained  perfectly  sweet, 
with  the  cream  upon  it,  for  fourteen  days  in  my  milk  house,  at  any 
time  this  winter.  In  my  milk  cellar,  at  a  temperature  of  sixty  degrees, 
the  milk  sours  in  six  days;  at  sixty-two  degrees  it  will  sour  in  five 
days;  at  sixty  five  degrees  in  three  days.  A  can  of  crea«i  keptat  fifty- 
five  degrees  remains  sweet  for  a  week,  and  when  placed  in  a  temper- 
ature of  sixty-five  degrees  for  twelve  hours  becomes  then  only  percep- 
tibly sour ;  in  six  hours  more  the  sourness  is  very  apparent  to  the 
taste  and  scent,  and  it  is  then  in  what  I  consider  the  best  condition 
for  churning.  When  cream  so  prepared  is  put  into  the  churn  at  fifty- 
five  degrees  no  butter  comes  after  three  hours  churning ;  it  remains 
thick,  and  the  churn  revolves  (I  use  the  revolving  rectangular  churn, 
but  it  is  precisely  the  same  in  the  Blanchard,  which  I  sometimes  use 
for  comparison)  without  any  sound,  and  goes  very  hard,  that  is,  with 
cream  enough  for  twenty-five  pounds  of  butter  in  it.  The  addition  of 
four  quarts  of  hot  water  (temperature  one  hundred  and  eighty  de- 
grees), which  is  enough  to  raise  the  cream  to  about  sixty-three  de- 
grees, makes  an  immediate  change,  and  the  cream  breaks  and  butter 
comes  in  a  few  minutes.  But  of  course  the  quality  is  ruined.  When 
cream,  also  prepared  in  precisely  the  same  way,  is  warmed  to  sixty 
degrees,  the  butter  comes  in  one  hour,  and  sometimes  a  little  over, 
but  never  less;  when  it  is  warmed  to  sisty-twb  degrees  the  butter 
comes  in  thirty  minutes,  invariably,  or  in  eight  to  fifteen  minutes  at 
sixty-five  degrees ;  but  not  unless  the  cream  has  stood  for  eighteen 
hours,  or  even  twenty-four,  at  gixty-five  degrees.  This  all  refers  to 
experiments  made  during  the  past  few  weeks.  The  result  of  this  test- 
ing by  the  thermometer  and  experimenting,  is  that  the  cream  may  be 
raised  either  in  deep  cans  set,  as  under  the  Cooley  and  other  plans, 
in  cold  water  at  forty-two  degrees,  or  in  shallow  pans  in  a  dairy  room 
at  sixty  degrees,  and  kept  so  cold  as  to  be  sweet  six  days  after  milk- 
ing; then  warmed  up  for  eighteen  hours  to  sixty-five  degrees,  and 
m^ky  then  be  churned,  with  certainty  that  it  will  make  butter  in  from 
eight  minutes  at  sixty-five  degrees,  to  thirty  minutes  at  sixty-two  de- 
grees, and  sixty  or  eighty  minutes  at  sixty  degrees.  The  quality  of 
the  butter  is  the  best  when  the  cream  goes  into  the  churn  at  sixty-two 
degrees.  Now  this  shows  that  temperature  and  chemistry  have  a  good 
deal  to  do  with  churning,  for  heat  is  a  true  chemical  agent. 

"  But  mechanical  influences  also  eff*ect  churning,  for  I  find  there  must 
be  a  certain  amount  of  agitation  in  the  churn.  When  the  chum  is  re- 
volved eighty  times  a  minute,  the  above  periods  are  required  to  bring 
the  butter;  with  only  sixty  turns  a  minute,  a  proportionately  longer 
time  is  necessary.  The  principal  diflSculty,  however,  with  my  corres- 
pondents is  in  fixing  the  right  temperature,  and  in  the  means  of  pro- 
curing it  safely.  And  there  is  some  risk  in  warming  a  quantity  of 
thick  cream,  so  that  the  heat  may  be  difl'used  evenly.  One  person 
puts  the  cream  jars  in  hot  water,  and  the  sour  milk  curdles  and  fills 
the  butter  with  piecies  of  curd.  This  is  caused  by  the  over-heating  of 
the  cream  in  contact  with  the  sides  of  the  jar  while  the  remainder  is 
not  afi'ected.  To  warm  the  cream  thoroughly,  safely  and  conveniently, 
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I  would  suggest  the  following  plan  for  those  who  have  not  a  dairy 
completely  furnished  with  all  the  modern  improvements. 

''I  would  make  dr  procure  a  box  of  common  boards,  wich  as  dry- 
goods  packing  case,  twenty 4wo  inches  deep  and  no  lasger  than  is 
required.  This  I  would  line  with  rosin  roofing  paper,  which  is  air- 
proof,  has  no  scent  and  is  quite  thick,  tacking  it  closely  around  the 
boards.  I  would  cover  the  outside  and  the  lid  also  with  the  paper, 
doubled,  and  then  put  on  an  outer  case  of  boards,  so  as  to  have  it 
non-conducting.  The  floor  needs  no  covering.  I  would  put  the  cream 
into  this  box  the  day  before  it  is  to  be  churned,  and  with  it  a  can  or 
pail,  covered,  filled  with  boiling  water  and  then  close  the  box.  The 
heat  will  be  slowly  diff*used  through  the  cream  until  it  is  raised  to 
sixty-five  degrees.  The  cream  is  then  kept  at  that  temperature,  no 
less,  and  no  harm  will  be  done  if  it  should  go  even  to  seventy  degrees. 
It  should  be  stirred  a  few  times  and  tested  with  the  thermometer.  At 
night  the  cream  may  be  left  in  the  box,  and  it  will  fall  to  sixty-two 
degrees  by  the  next  morning.  The  temperature  of  the  chum  should 
be  raised  also  to  sixty-two  degrees  by  putting  hot  water  in  it  and  giv- 
ing a  few  turns,  and  the  cream  then  churned.  The  butter  will  come 
of  a  very  convenient  consistence  for  the  first  working,  and  I  don't 
think  there  will  be  any  trouble  then  with  the  cream  foaming,  or  the 
butter  not  coming ;  or  coming  of  an  oily  or  greasy  consistence,  or  of  a 
rancid  odor,  as  some  of  my  correspondents  complain ;  these  last  faults 
being  clearly  due  to  the  churning  at  too  high  a  temperature." 


Essays  which  have  appeared  in  former  numbers  of  our  reports,  have 
aroused  quite  an  interest  in  the  problem  of  animal  digestion  and  the 
duties  devolving  upon  the  stomachs  of  the  bovine  tribe ;  the  corres- 
I>ondence  of  the  Board  during  the  past  year,  clearly  shows  that  our 
stock-feeders  are  anxious  for  practical  information  upon  the  actual 
values  of  difierent  kinds  of  stock-food.  This  inquiry  has  no  doubt  been 
also  stimulated  by  articles  relative  to  the  comparative  feeding  values 
of  straw  or  fodder  and  cornmeal  as  compared  with  good  hay,  which 
have  recently  appeared  in  the  agricultural  press  of  this  and  other  States. 

Before  anything  definite  can  be  decided  as  to  the  comparative  di- 
gestibility of  the  different  classes  of  food,  it  is  essential  that  we  more 
thoroughly  understand  the  respective  functions  of  each  of  the  four 
stomachs  of  our  cattle  ;  without  this  understanding  all  feeding  prob- 
lems are  of  doubtful  solution,  and  even  with  the  best  knowledge  at- 
tainable we  are  compelled  to  admit  that  their  solution  will  vary 
with  each  individual  animal  upon  which  they  are  tried ;  as  in  the 
human  race,  different  animals  have  a  varied  power  of  digesting 
the  same  substances;  thus  one  animal  will  be  found  to  do  best  (to 
gain  the  most  nourishment)  with  a  certain  kind  of  food ;  some  can, 
by  an  excellent  digestion,  utilize  straw  and  other  rough  fodder  in  con- 
nection with  cornmeal.  oil  cake  or  other  concentrated  food  ;  others, 
with  a  less  powerful  digestion,  are  unable  to  utilize  such  food,  and 
hence,  we  arrive  at  the  conclusion  that  all  which  we  can  expect  is  the 
laying  down  of  general  rules  which  are  adapted  to  the  average  animal, 
and  which  cannot  be  universally  adopted  as  feeding  axioms. 

Experiments  instituted  a  number  of  years  ago  by  the  writer,  and 
since  followed  up  by  observation  and  the  result  of  the  experiments  of 
others,  enable  us  to  arrive  at  the  following  conclusions  as  to  the  du- 
ties of  each  of  the  four  so-called  bovine  stomachs : 


Bovine  Diirestion. 
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1.  That  the  first  stomach  or  paunch  is  simply  a  reservoir  in  which 
the  partially  masticated  food  is  kept  in  reserve  for  a  time  when  it  can 
be  more  thoroughly  masticated  and  incorporated  with  the  saliva;  that 
coarse  food,  such  as  grass,  fodder,  hay  and  straw,  all  goes  into  the 
paunch  where  it  is  softened,  and  afterwards,  by  a  spasmodic  action  of 
the  gullet,  thrown  into  the  mouth  for  remastication ;  when  swallowed 
the  second  time  it  does  not  again  find  entrance  into  the  first  stomach, 
but,  by  muscles  under  the  control  of  the  animal,  the  opening  is  closed 
and  the  finely  masticated  food  goes  on  ipto  the  third  stomach  or 
"  maniplies."  If  properly  masticated  cornmeal,  bran,  oil  cake,  &c., 
does  not  go  into  the  paunch  but  is  carried  on  over  the  third  Into  the 
fourth  or  true  digestive  stomach,  and  hence  we  infer  that  all  the  ad- 
vantage (for  which  some  claim  so  much)  gained  by  mixing  meal  or 
bran  with  the  cut  hay,  is  that  it  is  then  carried  into  the  paunch  in 
stead  of  into  the  fourth  stomach. 

2.  That  the  main  duty  of  the  second  stomach  or  "  honeycomb  "  is 
to  act  as  a  reservoir  for  all  the  surplus  water  which  is  not  needed  in 
the  rumen  or  paunch;  that  at  the  will  of  the  animal  this  store  of 
water  can  be  drawn  upon  to  moisten  the  food  on  its  way  from  the 
rumen  or  paunch  to  the  third  stomach  or  maniplies,  and  if  this  is  al- 
ready moist  enough,  no  water  is  furnished  from  the  second  stomach. 

3.  That  the  duty  of  the  third  stomach  or  maniplies  is  to  still  further 
mix  and  incorporate  the  food  by  their  peculiar  squeezing  action;  our 
experiments  also  seemed  to  indicate  that  if  the  food  was  in  too  moist 
a  condition  when  it  entered  the  maniplies,  the  surplus  moisture  was 
taken  out  of  it,  and  by  some  species  of  muscular  action  not  clearly 
defined,  taken  into  the  honeycomb  or  second  stomach. 

4.  That  the  fourth  stomach  is  the  only  one  in  which  true  digestion 
takes  place,  and  that,  except  in  the  case  of  the  coarser  kinds  of  food, 
the  other  stomachs  (so-called)  seem  to  play  little  or  no  part,  li 
whole  corn  is  fed  and  is  not  taken  into  the  rumen  or  paunch  a  consid- 
erable portion  of  it  will  escape  the  digestive  powers  of  the  fourth 
stomach  and  therefore  be  lost  to  the  feeder,  but  that  when  this  corn, 
by  passing  through  the  rumen,  is  softened  and  submitted  to  salivary 
action  a  second  time,  very  little,  if  any,  is  undigested. 

5.  That  animals  of  different  ages  have  different  digestive  powers 
and  that  a  class  of  food  which  is  acted  upon  by  certain  stomachs  in  the 
full-grown  animal,  is  not  acted  upon  in  the  same  way  or  by  the  same 
organs  in  the  young  and  growing  animal.  Thus,  for  instance,  in  the 
young  calf  the  first  three  stomachs  are  not  used  and  lie  dormant, 
awaiting  an  age  when  by  a  change  in  the  kind  of  food  consumed  they 
will  be  called  into  use.  Thus  a  small  calf  by  nibbling  at  hay  or  grass 
soon  brings  his  rumen  into  action  and  with  it  the  third  stomach,  and, 
sooner  or  later,  depending  upon  his  diet,  all  come  into  play  and  per- 
form their  duties  in  the  digestive  economy. 

6.  That  from  the  causes  we  have  assigned,  or  from  some  other 
equally  potent  influences,  a  given  amount  of  hay  and  meal  will  pro- 
dace  more  and  richer  milk  if  moistened  and  fed  together  than  if  fed 
at  separate  times,  and  that  there  is  somehow  more  advantage  in  mix- 
ing and  moistening  for  a  full-grown  animal  than  for  a  calf,  and  that  if 
whole  grain  is  fed  to  a  young  animal  much  more  of  it  will  find  its  way 
into  the  rumen  or  paunch  than  if  fed  to  an  older  steer,  and  that  dif- 
ferent animals  of  the  same  age  and  class  will,  by  passing  it  undigested, 
waste  very  different  proportions,  some  apparently  obtaining  all  that  is 
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valuable  in  it,  and  others  passing  at  least  fifty  per  cent,  of  it  appar- 
ently undigested. 

7.  That  much  of  the  benefit  wliich  has  beei\  claimed  for  steamed 
food  is  due  to  and  should  be  credited  to  the  mixing  and  moistening  of 
the  hay  and  meal  before  feeding,  and  that  if  an  experiment  was  insti- 
tuted between  meal  and  cut  hay  moistened  and  fed  (mixed)  without 
steaming  and  of  the  same  mixture  steamed,  much  of  the  benefit  claimed 
for  steaming  would  be  lost,  and  the  margin,  which  in  any  case  appears 
to  be  too  small  to  warrant  the  expense,  would  become  still  smaller. 

8.  When  the  feeding  of  pure  meal  produces  scouring  it  is  an  evi- 
dence of  one  or  both  of  two  things :  first,  that  too  much  is  being  fed — 

.  more  than  the  digestive  organs  can  assimilate  properly,  or,  second, 
that  the  digestive  organs  of  that  individual  will  not  bear  as  much  as 
others  which  may  be  in  the  same  stable  and  consuming  the  same  food. 
If  a  young  calf  scours  it  is  an  evidence  that  its  food  is  (in  nearly 
every  ease)  too  rich  in  fatty  matter  and  too  poor  in  casein,  and  that 
the  remedy  is  a  diet  of  at  least  partially  skimmed  milk,  which  if 
boiled,  is  all  the  better  and  safer. 

9.  That  from  an  over  proportion  of  meal  fed  alone,  many  animals 
suffer  severely  from  indigestion  and  that  the  symptoms  of  this  are  those 
of  the  so-called  "wolf  in  the  tail,"  which  is  simply  another  name  for 
animal  indigestion,  and  should  be  so  treated  without  the  necessity  of 
slitting  the  end  of  the  tail  and  binding  it  up  with  salt  and  i)epper. 

Feedingr  for  Pork. 

The  increased  profit  which,  during  the  past  two  or  three  years,  has 
fallen  to  the  lot  of  those  who  find  a  market  for  their  surplus  grain  in 
the  form  of  pork,  taken  in  connection  with  the  low  cost  and  short  time 
required  for  getting  up  a  stocky  have  directed  attention  to  this  branch 
of  farm  economy.  Numerous  inquiries  relative  to  the  cost  per  pound 
of  pork  and  the  possible  gain  per  day,  have  from  time  to  time  reached 
us  and  have  been  replied  to  from  the  best  data  in  our  possession.  For 
the  purpose  of  furnishing  such  information  we  find  no  other  better  that 
the  recent  experiments  of  Prof.  Sanborn  of  the  Missouri  State  Agricul- 
tural College,  the  results  of  which  have  appeared  in  Bulletin  No.  28 
of  that  institution. 

Experiment  number  one  had  for  the  purpose  of  ascertaining  the  proper 
amount  for  a  "  maintenance  ration  "  and  the  results  of  three  experi- 
ments we  have  condensed  in  the  following  tables : 


Feeding  for  Maintenance. 

Period  I. — Food^  Middlings^ 


•6 

a 

6 

Lots.  1 

0$ 
.a 

♦r 

bp 
% 

Gain,  lbs. 

Ate.  ' 

Days  fed. 

Per  cent, 
eaten  daily. 

1 

.S§ 
3  « 

C 

Food  eaten 
for  pound 
gain. 

H 

1 

482 

36 

275 

16 

3.57 

.75 

7.64 

3 

2 

513 

66 

275 

16 

3.35 

1.39 

4.16 

3 

3 

478 

47 

255 

16 

3.05 

.98 

5.42 

3 

4 

628 

68 

305 

16 

3.59 

1.41 

4.48 

12 

*500 

54.2 

16 

3.39 

1.13 

5.42 

♦Average  each  166.6. 

4  Bd.  Agr. 
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Period  IL 


No.  fed. 

Lots. 

Weight,  lbs.  [ 

0$ 

a 

1 

c5 
■«-» 

< 

Days  fed.  i 

Per  cent.  ; 
eaten  daily. 

Gain  per  day 
each. 

Food  eaten  ! 
for  pound 
gain. 

3 

1 

602 

4 

277^ 

28 

1.97 

.047 

69. 

3 

2 

503 

5 

283 

28 

2.00 

.059 

56.6 

3 

3 

540 

loss  6 

803 

28 

1.96 

loss 

3 

4 

560 

0 

320 

28 

2.04 

.000 

*521 

3 

28 

1.99 

.0008 

♦Average  each  173.6. 


Period  II L 


\ 

No.  fed. 

Lots. 

Weight,  lbs. 

Gain  lbs. 

Ate. 

Days  fed. 

Per  cent, 
eaten  daily. 

Gain  per  day 
each. 

Food  eaten 
for  pound 
gain. 

i 

3 

1 

517 

26 

116 

7 

3.18 

1.23 

4.46 

3 

2 

561 

20 

100 

7 

2.77 

.95 

5.00 

3 

3 

544 

8 

90 

7 

2.34 

.38 

11.25 

3 

4 

565 

10 

72 

7 

1.82 

.47 

7.20 

j  *536.5 

16 

7 

2.52 

.75 

6.98 

♦Average  each  178.5. 


In  his  review  of  the  results  as  set  forth  by  table  III,  Professor  San- 
born writes  as  follows : 

''This  trial  was  made  largely  to  illustrate  the  folly  of  our  unpardon- 
able and  indefensible  practice  of  keeping  hogs  for  eighteen  months  to 
obtain  growth  that  may  well  be  made  in  s^^ven  to  eight  months.  The 
growth  made  in  the  first  period  would  give  a  shoat  weighing  in  seven 
months  two  hundred  and  forty  pounds,  including  his  birthweight.  This 
would  be  got  from  feeding,  on  a  basis  of  two  per  cent,  for  maintenance 
of  only  three  hundred  and  forty-nine  pounds  more  food  than  necessary 
to  maintain  existence.  Now  if  a  shoat  is  kept  fourteen  months  or  twice 
seven  months,  the  maintenance  food  at  two  per  cent,  daily  would  be 
five  hundred  and  four  pounds  for  the  extra  seven  months  uselessly  fed, 
or,  in  other  words,  maintenance  rations  are  greater  than  the  food  of 
growth,  and  those  of  us,  which  is  about  all  of  us,  who  feed  fourteen 
months,  actually  throw  away  more  food  in  unnecessary  maintenance 
than  the  actual  food  growth  by  44.4  per  cent.  Regarding  this  food  as 
middlings  at  fourteen  dollars  per  ton,  we  have  a  value  of  three  dollars 
and  fifty-two  cents  thus  lost  in  maintenance  or  for  the  3,876,325  hogs 
of  our  State,  $13,644,640." 

The  tables  as  arranged  from  the  tabulated  results  of  a  large  number 
of  experiments  by  Professor  Sanborn,  are  as  follows  : 
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Growth  by  Weigrht— Lots  Weigrhinfir  Under  Fifty  Pounds. 


Number  of 
animals  fed. 

Weigiitoflot 

Whole  gain. 

A  mount  eaten. 

Days  fed  for 
one  hog. 

Days  each  lot 
were  fed. 

Per  cent  live 
Aveight  eaten 
daily. 

u 

*o5 

Pounds  food 
for  pounds 
gain. 

3 
2 
2 
2 
2 
2 
2 
8 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

143 

90 

56 

93 

79 

96 

61 
196 

84 
100 

37 

53 

71 

60 

61.4 

46 

98 

89 

96 

76.7 

11.5 
32 
31 
45 
56 
48 
41 
93 
5 

50 

17 

14 

38 

25 

27 
131 
135 
118 

48 

64.5 

42 

131.5 

100 

180 

235 

174 

134 

370 

95.7 
185 

83 

90 
124 
116 
185 
379 
398 
308 
174 
184 

21 
56 
62 
72 
108 
56 
62 
112 
56 
88 
62 
72 
62 
62 
lOS 
100 
100 
100 
56 
62 

7 

28 
31 
36 
54 
28 
31 
14 
28 
44 
31 
36 
31 
31 
54 
50 
50 
50 
28 
31 

4.18 
5.02 
5.80 
5.30 
5.60 
6.50 
7.08 
12.50 
4.00 
4.20 
7.25 
4.70 
4.00 
3.70 
5.48 
7.90 
8.10 
6.90 
4.00 
7.75 

.54 
.57 
.50 
.62 
.52 
.85 
.66 
.78 
.80 
.  .57 
.27 
.19 
!60 
.41 
'.25 
1.31 
1.35 
1.18 
.80 
1.20 

3.65 
4.70 
8.23 
4.00 
4.90 
3.60 
3.06 

A  AA 

4.UU 

2.12 
8.70 
4.80 
6.40 
8.26 
8.90 
6.89 
2.90 
2.90 
2.60 
2.12 
2.86 

47 

1,652.1 

1,025 

3,593.2 

1,421 

1  665 

115.96 

13.16 

73.49 

Averages, 

20 

35.1 

21.9 

76.46 

30.23 

33.25 

5.79 

.66 

3.67 

Gkt>wth  by  Weifirbt>— Lots  Wei^rhinfir  Fifty  to  One  Hundred  Pounds. 


Number  of 
animals. 

Weight  of  lot 

Whole  gain. 

1 

Amount  eaten. 

'  Days  fed  for 
one  hog. 

Days  each  lot 
were  fed. 

Percent  eaten 
daily  to  live 
Aveight 

C3 
rz 
u 

Pounds  food 
for  pounds 
gain. 

3 

151 

91 

334 

138 

46 

4.85 

.646 

3.67 

3 

152 

13.5 

26 

21 

7 

2.43 

.643 

1.91 

2 

135 

58 

215 

78 

39 

4.61 

.743 

3.01 

2 

192 

56 

290 

86 

43 

3.51 

.(>51 

5.18 

2 

160 

90 

380 

84 

42 

5.65 

1.071 

4.22 

2 

157 

75 

250 

84 

42 

3.79 

.893 

3.33 

2 

156 

62 

281 

104 

52 

3.47 

.596 

4.53 

2 

151 

89 

215.5 

78 

39 

3.62 

l.HO 

2.42 

2 

147 

90 

259 

72 

36 

4.88 

1.250 

2.87 

2 

110 

40 

193 

72 

36 

4.87 

.555 

4.82 

2 

167 

75 

269 

84 

42 

3.8:5 

.893 

3.58 

2 

178 

112 

438 

106 

53 

4.64 

1.057 

3.73 

2 

183 

108 

39(3 

106 

53 

4.08 

1.017 

3.67 

2 

182 

106 

417 

106 

5;^ 

4.31 

1.000 

3.93 

2 

184  * 

93 

388 

106 

53 

3.98 

.877 

4.17 

2 

103 

145 

365 

100 

50 

7.08 

1.460 

2.50 

3 

151 

79 

397 

135 

45 

5.84 

.584 

5. as 

2 

138 

63 

272 

88 

44 

4.48 

.716 

4.31 

2 

177 

117 

390 

78 

39 

5.66 

1.500 

3.33 

2 

101 

38 

210 

72 

36 

5.88 

.522 

5.25 

43 

3,075 

1,0(10.5 

5,985.5 

1,798 

8,')0 

91.46 

17.82 

75.96 

Averages, 

20 

71.5 

37.2 

139 

41.8 

42.5 

4.57 

.89 

3.79 

Digitized  by 


52  Agricultuke  op  Pennsylvania.  [No.  2, 


Growths  by  Weififht— Lots  Weifirhing  One  Hundred  to  One  Hundred 

and  Fifty  Pounds. 


c 

3§ 

4 

2 

2 

2 

4 

2 

2 

2 

2 

2 

2 
o 
L 

2 
o 

2 
4 
2 
2 
2 
4 

9? 
-<-> 

*s 

430 
247 
227 
296 
498 
249 
287 
250 
282 
282 
235 
A>o 
236 

ZD/ 

225 
491 
202 
228 
267 
590 

Whole  gain,  i 

Amount  eaten.' 

Days  for  one  ! 
hog  fed. 

Days  each  lot 
were  fed. 

Percent  eaton 
to  live  weight' 
daily.  1 

Gain  per  hog  , 
per  day. 

Food  fori 
pound  o  f  il 
gain.  II 

Avearges, 

188 
55 
55 

162 
84 
56 

106 

110 

93 
35 

105 
79 
78 

100 
87 

134 
65 
47 

100 

188 

808 

187 

168 

674 

552 

339.7 

416 

4no 

^uu 
389 
178 
355 
323 
321 
340 
286 
762 
360 
200 
427 
594 

252 
52 
28 

108 

208 
86 

104 

CM 

74 
60 
71 
64 
64 
04 
64 
208 
104 
42 
86 
156 

63 
26 
14 
54 
52 
43 
52 
42 
37 
30 
37 
32 
32 
32 
32 
52 
52 
14 
43 
39 

3.000 

2.91 

5.28 

4.22 

2.13 

3.17 

2.78 

3.81 

3!72 

2.10 

4.04 

4.29 

4.24 

4.13 

3.97 

2.98 

3.42 

6.27 

3.72 

2.58 

.746 
1.059 
1.964 
1.500 

.403 
1.232 
1.019 

1.256 
.583 
1.419 
1.234 
1.218 
1.562 
1.359 
.644 
.625 
1.679 
1.163 
1.205 

4.30 
3.40 
3.(fe 
4.16 
6.57 
3.20 
3.92 
3.63 
4*.  18 
5.08 
8.38 
4.09 
4.11 
3.40 
8.29 
5.69 
5.54 
4.25 
4.27 
3.16 

48 

6,240 

1,966 

8,579 

1,998 

7ft3 

79.03 

24.45 

87.84 

20 

124.8 

39.3 

171  6 

39.9 

37.7 

3.76 

1.16 

4.18 

Growths  by  Weight— Lots  Weighing  One  Hundred  and 

Hundred  Pounds. 

Fifty  to  Two 

• 

c 

i 
g.2 

o 

Cm 

c 

-.-> 

'S 

d 

•a 

C 

© 

Q 
P 

o 

a 

9 
C 

o 

u 

a 

Q 

.2 
"o 

A 

if 
u 

n 

c  ? 

S. 

c 
"3 

O 

5  ^ 

Averages, 

3 
3 
3 
2 
4 
4 
2 
2 

2 
2 
4 
2 
2 
2 
2 
2 

513 
478 
528 
326 
742 
760 
375 
358 
325 
362 
775 
347 
352 
372 
325 
321 

66 
47 

68 
90 
184 
320 
70 
46 
40 
85 
208 
60 
85 
133 
115 
98 

275 
255 
305 
242 
1,185 
1,207 
385 
230 
104 
300 
1,253 
289 
300 
470 
489 
425 

48 

48 
48 
60 
124 
124 
106 
52 
28 
60 
124 
52 
60 
98 
98 
98 

16 
16 
16 
30 
31 
31 
53 
26 
14 
30 
31 
26 
30 
49 

49  • 
49 

3.55 
3.34 
3.61 
2.47 
5.16 
5.13 
1.94 
2.47 
3.60 
2.76 
5.21 
3.23 
2.83 
2.57 
3.07 
2.85 

1.375 
.979 
1.417 
1.500 
1.484 
2.580 
.660 
.884 
1.429 
1.417 
2.160 
1.154 
1.417 
1.357 
1.173 
1.000 

4.166 
5.425 
4.485 
2.690 
6.440 
3.771 
5.500 
5.000 
4.100 
3.571 
5.052 
4.817 
3.529 
3.534 
4.252 
4.337 

41 

7,259 

1,775 

7,961.5 

1,224 

397 

53.44 

21.80 

70.66 

1() 

177 

43.29 

194.1 

29.85 

24.9 

3.34 

1.36 

4.37 

Prof.  Sanborn  also  condenses  into  the  following  tables  the  results  of 
his  experiments  as  to  the  comparative  feeding  value  of  cornmeal  and 
middlings : 
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Table  No.  IL  Middlings. 


Groups  according  to  foods  fed. 


No.  of  ani- 
mals, 1 

c 

to 
®  o 

430 
151 
513 
478 
528 
143 
152 
90 
135 
102 
247 
326 
56 
93 
160 
157 
227 

Gain. 

Q 
0 

|g 

-it 

808 
334 
275 
255 
305 

42 

26 

131.5 

215* 

290 

187 

242 

100 

180 

380 

250 

168 

i 

u 

If 

C5-. 

Q 

Days    for  1 
whole  lot 

Per  con  t.  ' 
eaten  to  | 
live  weigh t| 

Gain  per 
day. 

Pounds  food 
for  pounds 
gain. 

Total, 
Averages, 

4 

3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

188 
81 
66 
47 
68 
11.5 
13.5 
32 
58 
56 
55 
90 
31 
45 
90 
75 
55 

252 
138 
48 
48 
48 
21 
21 
56 
78 
86 
52 
60 
62 
72 
84 
84 
28 

63 
46 
16 
16 
16 
7 
7 

28 
39 
43 
26 
30 
31 
36 
42 
42 
14 

3.00 
4.85 
3.35 
3.34 
8.61 
4.18 
2.43 
5.02 
4.61 
3.51 
2.91 
2.47 
5.80 
6.30 
5.65 
3.79 
5.28 

.75 
.646 

1.37 
.98 

1.42 
.54 
.64 
.57 
.74 
.65 

1.06 

1.50 
.50 
.62 

1.07 
.89 

1.96 

4.30 
3.97 
4.16 
5.42 
4.48 
3.65 
1.91 
4.70 
3.01 
5.18 
3.40 
2.68 
3.23 
4.00 
4.22 
3.33 
3.05 

42 

4,078 

1,072 

4,388 

1,238 

502 

66.63 

14.40 

62.01 

17 

97.09 

25.5 

104.2 

29.4 

29.5 

3.92 

.847 

3.65 

Table  No.  12.  Oormnecd. 


o5 

oS 

^  a 

ogs. 

Weight 

ain  pound 

te  poundi 

ays. 

er  cent 

ain  per  da 

ood  fo 
>ound  gal: 

W 

O 

< 

Q 

O 

4 

491 

134 

762 

52 

2.98 

.64 

5.7 

4 

775 

268 

1,253 

31 

5.2 

2.16 

5.5 

4 

1,031 

245 

1,329 

30 

4.3 

2.0 

5.5 

4 

1,293 

125 

614 

17 

2.8 

1.7 

4.9 

3 

151 

79 

397 

45 

5.8 

.58 

6.02 

2 

79 

56 

235 

54 

5.6 

.52 

4.9 

2 

138 

63 

272 

44 

4.4 

.71 

4.3 

2 

558 

133 

660 

52 

2.2 

1.27 

5.0 

2 

202 

65.4 

360 

52 

3.4 

.63 

5.5 

2 

96 

48 

174 

28 

6.5 

.85 

3.6 

2 

177 

117 

390 

39 

5.6 

1.5 

3.3 

2 

267 

100 

427 

43 

3.7 

1.16 

4.2 

2 

347 

60 

289 

26 

3.2 

1.15 

4.8 

2 

414 

75 

285 

30 

2.3 

1.25 

3.8 

2 

228 

47 

200 

14 

6.0 

1.68 

4.25 

4 

590 

188 

594 

39 

2.5 

1.20 

3.0 

2 

228 

47 

200 

14 

6.27 

1.68 

4.2 

2 

61 

41 

134 

31 

7.8 

.66 

3.6 

.2 

101 

38 

210 

36 

5.88 

.52 

5.25 

2 

.S21 

98 

425 

49 

2.7 

1.00 

4.3 

2 

412 

80 

349 

29 

2.9 

1..35 

4.3 

2 

477 

75 

313 

29 

2.3 

1.29 

4.2 

2 

440 

90 

389 

29 

3.0 

1.55 

4.3 

2 

352 

85 

300 

30 

2.8 

1.42 

3.5 

59 

9,229 

2,358 

10,566 

843 

100.13 

27.47 

111.47 

A  verages, 

24 

150.4 

39.6 

179.0 

35.1 

4.16 

1.14 

4.64 

Digitized  by 


64 


Agriculture  op  Pbnnsylvania.  [No.  2, 


A  series  of  careful  experiments  at  the  Wisconsin  University  under 
the  care  of  Professor  Henry  have  enabled  him  to  arrive  at  the  follow- 
ing conclusions  as  to  the  effect  of  feeding  large  amounts  of  cornmeal 
and  other  feed  rich  in  carbohydrates : 

1.  That  there  is  an  excessive  development  of  fat  not  only  on  the 
outside  of  the  muscles  and  beneath  the  skin,  but  also  among  the 
muscles. 

2.  That  the  muscles  of  the  body  fail  to  develop  to  their  normal  size, 
especially  some  of  the  most  important  ones,  as  those  along  the  back. 

3.  That  an  abnormally  small  amount  of  hair  and  a  thin  skin  is  the 
result. 

4.  That  while  the  brain,  heart  and  lungs  do  not  seem  to  change  in 
weight,  the  spleen,  liver  and  kidneys  are  unusually  large. 

5.  That  the  amount  of  blood  in  the  body  is  greatly  reduced  from 
the  normal. 

6.  That  the  strength  of  the  bones  may  be  reduced  one-half. 

Such  results  are  but  the  natural  effect  of  the  kind  of  food  used  and 
the  manner  of  feeding.  A  failure  to  properly  develop  the  muscles  may 
•  be  the  result  of  a  want  of  the  proper  amount  of  exercise  as  much  as 
the  character  of  the  food.  Pigs  running  in  an  open  field,  though  fed 
entirely  upon  com  and  food  rich  in  carbohydrates,  will  in  all  proba- 
bility develop  a  proper  amount  of  muscle.  When  penned  up  without 
much  exercise  and  fed  heavily  it  is  but  natural  that  the  organs  which 
carry  off  the  waste,  as  the  spleen,  liver  and  kidneys,  will  be  developed 
to  a  degree  which  will  in  some  measure  correspond  to  the  extra  labor 
demanded  of  them. 


A  careful  microscopic  examination  of  the  blood  and  secretions  of 
animals  which  have  died  from  the  effects  of  any  contagious  disease 
shows  the  presence  in  large  numbers  of  certain  peculiar  living  germs 
or  organisma.  It  is  further  proven  by  the  same  mode  that  each  dis- 
ease is  not  only  represented  by  these  living  germs,  but  that  each  dis- 
ease has  its  own  specific  germ,  a  germ  which  is  peculiar  to  itself  and 
which  is  not  found  in  the  secretions  of  animals  suffering  with  any 
other  disease.  From  this  fact  springs  the  theory  that  all  diseases  are 
due  to  the  presence  in  the  system  in  unusual  quantities  of  certain 
germs,  and  that  in  fact  the  disease  will  not  exist  without  the  presence 
of  its  peculiar  germ. 

The  general  acceptance  of  this  theory  explains  many  outbreaks  of 
contagious  and  infectious  disease  which  have  long  been  a  puzzle  to 
veterinary  practitioners ;  many  dark  points  are  explained  by  it  and 
the  clue  given  to  the  prevention  and  cure  of  disease.  From  the  ac- 
ceptance of  this  theory  we  have  all  our  results  in  vaccination,  inocula- 
tion, &c.,  as  shown  by  the  celebrated  French  scientist  Pastuer,  and 
without  the  acceptance  of  this  theory  we  are  compelled  to  regard  all 
of  his  results  as  visionary  and  erroneous. 

To  these  germs  the  general  name  of  bacteria  has  fo.r  the  sake  of  dis- 
tinction been  given,  and  their  examination  has  been  the  life-long  work 
of  a  number  of  scientists,  who,  like  Pastuer^  have  slowly  worked  out 
results  from  very  limited  and  indefinite  data.  The  opposition  to  the 
theory  arises  mainly  among  those  who,  admitting  the  presence  of  the 
bacteria,  yet  claim  that  they  are  the  result  and  not  the  cause  of  the 
disease;  that  is,  in  other  words,  they  follow  and  not  precede  the  dis- 
ease ;  that  the  disease  must  first  exist  and  then  they  will  be  found. 
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Prof.  H.  Garman,  who  has  given  the  question  much  attention,  thus 
explains  the  fundamental  points  of  the  theory : 

Sqppose  a  farmer  selects  from  a  litter  of  pigs  two  lots  of  three  each 
as  nearly  alike  as  possible,  treats  them  exactly  alike  as  to  food  and 
sljelter,  but  with  a  clean,  sharp  needle  punctures  the  fore-leg  of  the 
members  of  one  lot.  A  comparison  of  the  two  lots  at  the  end  of  a  de- 
termined period  would  probably  show  little  diflference  between  Ihem. 
This  is  inoculation,  in  a  coarse  way,  minus  the  virus.  Now  suppose 
he  introduce  on  the  point  of  a  needle  into  the  fore-legs  of  one  of  his 
lots  of  hogs  some  well-known  chemical,  and  at  the  end  of  a  short  pe- 
riod all  three  of  this  lot  show  symptoms  of  swine  plague  and  finally  die 
of  this  disease.  And  suppose  that  he  and  his  neighbors  repeated  this 
experiment  again  and  again,  and  find  that  in  the  majority  of  cases  the 
hogs  inoculated  in  this  way  die  of  swine  plague,  and  that  those  not  so 
treated  are  exempt.  (1)  Would  not  this  amount  to  a  demonstration 
that  the  chemical  substance  used  produced  hog  cholera  when  intro- 
duced into  the  system  hy  inoculation  f  Now  let  him  feed  this  chem- 
ical substance  to  his  hogs,  or  introduce  it  into  their  bodies  in  other 
ways,  and  suppose  that  in  most  cases  death  by  hog  cholera  is  the  re-  * 
suit.  Suppose,  further,  that  this  substance  is  always  to  be  found  in 
diseased  hogs  but  never  in  healthy  ones.  From  this  evidence  (2) 
would  he  not  be  right  in  claiming  that  this  substance  produced  the 
disease  when  taken  into  the  system  f  And  would  he  not  show  practical 
sense  in  thereafter  carefully  excluding  it  from  the  quarters  in  which 
his  hogs  were  kept  ?  If,  now,  he  found  this  same  chemical  in  the 
bodies  of  the  hogs  which  had  taken  the  disease  '  spontaneously '  ^?) 
would  he  not  have  reason  for  asserting  that  this  substance  was  tne 
cause  of  hog  cholera  ? "  ' 

It  is  often  the  case  that  the  spread  of  any  contagious  disease  through 
a  herd  is  marked  with  peculiarities  which  are  very  difficult  to  explain. 
An  animal  in  the  last  stages  of  lung  plague  may  be  introduced  into  a 
herd,  and  even  though  present  there  but  a  few  hours  a  number  of  ani- 
mals may  be  infected,  but  not  all ;  in  fact,  in  practice  in  the  very  worst 
outbreaks  of  lung  plague  with  which  we  have  to  deal  we  find  animals 
which  have  apparently  exhibited  no  signs  of  the  disease  which  an  or- 
dinary observer  may  detect.  This,  however,  cannot  be  accepted  as 
evidence  that  the  germ  theory  is  incorrect,  for  we  have  no  proof  (1) 
that  the  germs  were  taken  into  the  system  of  that  particular  animal ; 
and  (2)  that  it  did  not  have  the  disease  in  a  mild  form  not  detected 
by  the  ordinary  observer. 

It  is  not  safe  to  trust  to  the  observations  of  the  uninitiated  when 
contagious  diseases  are  being  dealt  with.  The  writer  has  condemned 
and  killed  animals  suffering  with  contagious  pleuro -pneumonia  (lung 
plague)  which  the  owner  stoutly  asserted  had  nothing  the  matter  with 
them.  In  many  such  cases  the  post-mortem  revealed  lungs  weighing 
thirty  or  forty  pounds,  and  to  the  initiated  giving  all  the  sounds  inci- 
dent to  the  disease. 

It  may  be  claimed  that  one  division  of  these  bacteria,  to  which 
those  causing  lung  plague  probably  belong,  cannot  be  present  in  the 
system  without  creating  the  disease  in  its  worst  form ;  but  there  is 
another  class,  of  which  the  bacteris  causing  tuberculosis  (tubercular 
consumption),  may  be  taken  as  a  type,  which  may  be  ana  are  often 
present  in  the  blood  and  secretions  without,  for  the  time  being,  creat- 
ing any  dangerous  symptoms  or  producing  any  real  disease  ;  thus  the 
bacteria  of  tuberculosis  may,  and  undoubtedly  does  exist,  and  lay  ap- 


56 


Agricui.turb  op  Pennsylvania. 


[No.  2, 


parently  dormant  in  the  systems  of  animals  in  infected  herds  and  for 
a  considerable  time  show  no  effects,  but  as  soon  as  by  a  heavy  cold^ 
the  proper  conditions  exist  for  its  rapid  propagation  in  the  lungs,  the 
disease  is  exhibited  in  its  most  virulent  form.  It  has  been  claimed 
that  ordinary  tuberculosis  as  we  find  it  among  animals,  may  be  caused 
by  exposure  and  a  violation  of  the  laws  of  ventilation;  but  the  evi- 
dence  seems  to  prove  that  at  some  time  previous  to  the  animal  hav- 
ing been  brought  under  these  influences  the  germs  were  introduced 
into  its  system,  and  having  been  introduced  there  remained  dormant 
until  the  violations  of  the  laws  of  health  produced  that  condition 
which  caused  the  rapid  propagation  of  the  bacteria  belonging  to 
tuberculosis. 

Bad  ventilation,  exposure  to  cold  winds  and  rain,  over-heatings 
drinking  cold  water  when  very  warm,  do  not  therefore  produce  tuber- 
culosis, for  they  cannot  create  the  germs  of  the  disease,  but  these 
germs,  being  already  in  the  system,  are  by  the  peculiar  combination 
of  circumstances,  given  the  opportunity  for  which  they  have  been 
waiting,  and  the  disease  follows.  The  violation  of  nature's  laws  did 
not  cause  it ;  they  simply  furnished  the  fuel,  the  system  already  con- 
taining the  lighted  match  already  for  its  mission  of  mischief. 

Another  class  of  germs,  as  seem  only  to  be  capable  of  producing 
their  peculiar  disease  when  they  obtain  access  to  certain  organs,  and 
to  produce  it  to  very  different  degrees  according  to  the  distance  of  the 
their  introduction  from  the  peculiar  organ  in  which  the  disease  is 
manifested.  Thus,  innoculation  for  contagious  pleuro- pneumonia  pro- 
duces a  slight  form  of  the  disease,  which  does  not  reach  the  contagious 
point  in  the  animal  innoculated,  but  gives  the  animal  immunity  from 
the  disease  if  taken  through  the  lungs,  and  in  the  manner  in  which 
the  contagion  is  carried  naturally;  the  same  matter,  if  introduced  di- 
rectly into  the  lungs,  would  have  probably  caused  the  disease  in  a 
more  virulent  form,  and  possibly  have  produced  death. 

It  is  almost  certain  that  the  germs  of  many  diseases  may  be  taken 
into  the  digestive  organs,  if  they  are  perfectly  healthy,  with  impunity ; 
thus,  it  is  very  possible  that  the  germs  which  cause  tuberculosis  may 
pass  through  the  digestive  organs  of  a  healthy  animal  and  no  effect  be 
noticed.  It  is  true  that  the  risk  of  the  germc<  getting  into  the  circula- 
tion through  the  assimilated  food,  has  to  be  taken  into  consideration, 
but  practical  acquaintance  with  this  disease  shows  us  that  animals 
pasturing  day  after  day  with  infected  animals  who  are  constantly 
throwing  off  the  germs  of  the  disease,  must  take  into  their  systems 
numbers  of  these  germs,  and  yet  such  animals  when  exposed  to  any 
cause  producing  disturbance  in  the  lungs,  will  suddenly  exhibit  the 
worst  symptoms  of  the  disease.  Our  experience  leads  us  to  assert  that 
an  apparently  healthy  cow  may  be  selected  from  a  herd  infected  with 
tuberculosis  and  submitted  to  the  best  judges,  who,  upon  examination 
may  be  unable  to  find  any  signs  of  the  disease  ;  she  may  then  be  care 
fully  housed  and  cared  for;  guarded  against  everything  which  is  sup 
X)osed  to  introduce  a  condition  favorable  to  the  propagation  of  the 
disease  germs,  and  yet  when  she  calves  the  chances  are  over  ninety 
in  the  hundred  that  she  will  immediately  develop  a  rapid  form  of 
tuberculosis.  The  strain  on  the  system  produces  exactly  the  condi 
tion  favorable  to  the  propagation  of  the  germs,  and  the  result  naturally 
follows. 

Anothe  peculiar  class  of  germs  are  those  which  produce  our  Texan, 
Spleenic,  or  Spanish  fever,  so  often  met  with  in  this  State  from  the 
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middle  of  August  to  the  middle  of  September.  Southern  cattle  which 
have  been  exposed  to  the  miasmatic  influences  which  cause  the  de- 
velopment of  the  disease  germ,  are  themselves  granted  immunity 
from  its  effects  but  during  their  passage  through  northern  latitudes 
leave  behind  them  in  their  urine,  droppings  and  exhalations  from 
their  bodies,  the  germs  which  will  produce  the  disease  in  any  northern 
animals  which  may  come  in  contact  with  anything  which  can  con- 
vey these  germs  left  by  the  southern  animals.  Thus  far  there  is  nothing 
about  the  disease  which  renders  it  subject  to  any  other  than  the  gen- 
eral rules  which  govern  all  diseases,  but  here  a  difference  is  noted ;  in 
the  native  or  northern  animal  these  germs  multiply  so  rapidly  as  to 
cause  death,  while  in  the  southern  animal  they  produced  no  visible 
effect;  from  the  bodies  of  the  southern  cattle  these  germs  carry  death 
to  every  northern  animal  who  may  be  so  unfortunate  as  to  get  them 
into  his  system.  No  doubt  our  northern  animal,  while  suffering  from 
the  disease,  throws  these  germs  off  from  his  system,  but  they  have 
strangely  lost  all  power  of  infection  and  of  growth  and  multiplication ; 
the  northern  animal  cannot  infect  another  animal;  the  germ  has  lost 
its  vitality  by  the  passage  through  his  system. 

In  connection  with  this  class  of  germ  disease,  we  find  thatinnocula- 
tion  or  an  attack  of  the  disease  grants  immunity  from  another  attack 
for  a  period  of  time  which  seems  to  vary  with  the  disease ;  thus  an 
animal  purposely  innoculated  for  contagious  pleuro-pneumonia  may 
be  brought  into  contact  with  a  badly  diseased  animal  with  impunity ; 
that  this  immunity  from  the  disease  exists  for  a  series  of  years  seems  to 
have  been  proved ;  the  same  effect  follows  an  attack  of  the  disease  in 
its  natural  form;  it  gives  immunity  from  subsequent  attacks.  If 
then,  says  the  doubter,  the  germ  theory  is  correct  why  does  this  state 
of  affairs  exist;  why,  if  the  germsof  any  special  disease  are  introduced 
into  the  system  of  the  innoculated  animal,  does  the  disease  not  ex- 
hibit itself  as  before  ?  To  this  those  who  have  given  the  subject  the 
greatest  amount  of  investigation  and  thought  answer,  that  these  germs 
only  can  exist  in  the  system  by  the  absorption  of  a  certain  class  of 
food  found  therein.  By  innoculation  or  by  an  attack  of  the  disease 
from  which  the  animal  has  recovered,  the  supply  of  this  necessary  food 
is  exhausted  and  it  requires  a  series  of  yeai-s  for  its  accumulation.  It 
being  assumed  that  the  germs,  even  if  introduced  into  the  system, 
cannot  live  or  be  increased  without  the  necessary  material  upon 
which  to  live. 

It  has  been  claimed  that  in  all  outbreaks  of  contagious  disease 
among  live  stock  the  weak  and  puny  suffer  first,  and  that  the  least 
loss  is  among  the  strong  and  healthy  individuals  of  the  herd.  The  ex- 
perience of  the  writer  with  all  contagious  diseases  of  live  stock  will 
not  bear  this  theory  out.  It  is  true  that  there  is  a  larger  percentage 
of  loss  among  the  weak  and  puny  members  of  the  head  but  this  is  not 
due  to  the  fact  that  they  alone  are  attacked.  All  have  about  the  same 
chances  of  taking  the  germs  into  their  system,  but  the  strong  and 
healthy  have  by  far  the  greater  chance  of  throwing  off  the  disease  by 
the  reaction  which  nature  always  offers  immediately  after  the  attack. 
A  strong  and  healthy  animal  will  come  through  all  right  while  a 
weaker  one  would  have  died  under  an  attack  only  half  as  severe.  In 
outbreaks  of  contagious  pleuro-pneumonia  we  invarably  find  it  the 
rule  that  young  and  thrifty  animals  in  good  condition  suffer  most  and 
are  oftenest  attacked,  and  that  if  there  are  any  young  animals  not  milk- 
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ing  in  the  dairy,  they  will  be  not  only  the  first  attacked  but  among 
them  we  will  experience  our  greatest  percentage  of  loss. 

In  our  outbreaks  of  verminous  bronchitis  (Husk  or  hoose)  the  loss 
is  usually  among  the  weaker  animals  in  the  herd,  the  larger  mem- 
bers often  showing  very  little  of  the  effects  of  the  disease ;  not  be- 
cause the  strongoli  (microscopic  worms)  which  caused  the  trouble  did 
not  find  access  into  their  lungs  and  bronchial  tubes,  but  because  the 
animal  possessed  sufficient  strength  to  throw  them  off*  by  the  spasmodic 
coughing  which  ensues  ;  the  strong  animal  having  a  .much  greater 
chance  to  relieve  itself  than  the  weak  and  delicate  one. 

If  the  germ  of  any  disease  is  once  lodged  in  the  system,  nature  at  once 
asserts  her  power  to  overcome  the  difficulty  and  with  the  strong  and 
robust  animal  the  chances  are  greatly  in  her  favor,  while  with  the 
weak  the  reverse  is  the  case. 

The  acceptance  of  the  germ  theory  of  disease  carries  with  it  the  en- 
forced belief  that  all  remedies  must  be  directed  towards  the  preven- 
tion of  the  multiplication  of  the  germs  which  cause  that  disease  and 
the  destruction  of  those  which  are  already  formed.  All  investigations 
in  veterinary  science  must  therefore  be  directed  to  medicines  which 
shall  have  the  general  power  of  destroying  certain  germs ;  like  qui- 
nine in  malarial  disease,  the  medicine  must  be  able  to  meet  with  and 
destroy  the  bacteria  special  to  the  disease.  It  therefore  follows  that 
if  we  meet  with  a  disease  which,  like  contagious  pleuro-pneumonia 
and  spleenic  fever,  which  cannot  be  controlled  by  any  medicine  yet 
tried,  we  are  forced  to  the  conclusion  that  this  special  bacteria  pos- 
sesses a  vitality  which  surpasses  all  others. 

We  know  that  it  does  not  require  a  very  low  temperature  to  destroy 
the  germs  of  Texan  or  spleenic  fever,  that  of  frost  being  sufficient,  but 
as  we  cannot  make  use  of  this  knowledge  to  attack  the  disease  in  the 
system  of  the  animal,  it  is  of  no  avail.  We  also  know  that  the  specific 
germ  of  hog  cholera  will  fail  to  propogate  itself  at  a  still  lower  temper- 
ature, but  for  a  like  reason"  this  knowledge  is  of  no  avail  as  a  practical 
remedy. 


At  a  recent  meeting  of  the  Board,  Dr.  E.  L.  Sturtevant  startled  some 
of  its  members  by  the  assertion  that  there  was  not  a  particle  of 
proof  to  show  that  plants  ever  absorbed,  directly,  a  single  ounce  of 
nitrogen  from  the  atmosphere."  This  blow  at  the  theory  that  plants 
derived  by  far  the  greater  part  of  their  nitrogen  from  atmospheric 
sources,  has  caused  no  little  correspondence  and  questioning  on  the 
part  of  those  who  are  not  yet  prepared  to  accept  it. 

The  burden  of  scientific  evidence  is  certainly  upon  the  side  of  Dr. 
Sturtevant,  and  Professor  R.  C.  Kedzie,  of  the  Michigan  Agricultural 
College,  writes  as  follows  : 

"  I  have  said  that  the  plant  is  incapable  of  directly  appropriating 
free  or  atmospheric  nitrogen,  and  this  is  strictly  true.  If  we  plant  a 
seed  in  a  soil  deprived  of  all  nitrogen  by  burning  the  soil,  and  water 
it  only  with  distilled  water  free  from  ammonia,  the  plant  will  make 
only  a  small  growth,  limited  by  the  amount  of  nitrogen  the  seed  con- 
tained ;  and  tjie  plant  itself  will  contain  no  more  nitrogen  than  did 
the  seed  from  which  it  grew.  But  if  certain  classes  of  plants  such  as 
the  clovers,  peas,  beans,  vetches,  turnips,  etc.,  find  a  sufficient  amount 
of  available  nitrogen  to  secure  a  vigorous  start  in  growth,  they  will 
accumulate  a  large  amount  of  nitrogen  from  the  air,  and  store  this  up 
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for  succeeding  crops  It  is  possible  that  these  plants  are  liable  to  lay 
hold  of  free  nitrogen  in  this  way  in  consequence  of  the  ozone  they 
give  off  during  active  growth,  since  it  is  well  known  that  ozone  will 
bring  free  nitrogen  into  chemical  combination  and  form  nitric  acid  in 
presence  of  watery  vapor. 

"While  all  plants  are  capable  of  drawing  a  certain  amount  of  re- 
quired nitrogen  from  the  air,  they  differ  greatly  in  this  respect ;  one 
class,  characterized  by  broad  leaves  and  abundant  foliage,  are  capa- 
ble of  drawing  almost  the  whole  of  their  nitrogen  from  the  air  and 
leaving  a  surplus  in  their  remains  for  the  wants  of  succeeding  crops ; 
wliile  another  class,  which  have  narrow  leaves  and  small  amount  of 
foliage,  are  incapable  of  obtaining  a  sufficient  supply  of  nitrogen  from 
the  air  for  full  development.  This  distinction  is  forcibly  expressed  by 
Villa  of  France,  who  divides  plants  into  nitrogen  producers  and  nitro- 
gen consumers.  Red  clover  may  be  taken  as  the  type  of  the  nitrogen 
producers  and  wheat  of  the  nitrogen  consumers.  The  one  is  broad- 
leaved,  has  abundance  of  foliage,  and  can  arrive  at  a  high  degree  of 
development  without  the  use  of  nitrogenous  manures ;  the  other  is 
strap-leaved,  has  little  foliage  and  cannot  reach  a  satisfactory  devel- 
opment without  a  supply  of  nitrogen  beyond  what  the  air  can  afford; 
it  demands  an  accumulated  supply  of  nitrogen  in  the  soil.  The  press- 
ing demand  of  all  cereal  crops  is  an  adequate  supply  of  available 
nitrogen  in  the  soil.  This  may  be  furnished  by  barnyard  manure,  by 
nitrates,  salts  of  ammonia,  guano,  etc.,  or  it  may  be  furnished  by  grow- 
ing crops  which  have  a  special  power  of  accumulating  nitrogen  from 
the  air,  burying  these  in  whole  or  in  part  in  the  soil  and  thus  storing 
up  in  the  soil  an  amount  of  available  nitrogen  for  the  use  of  future 
crops.  The  power  of  one  crop  thus  to  store  up  materials  for  growth 
of  future  crops  is  a  fact  that  lies  at  the  foundation  of  successful  agri- 
culture." 

At  the  recent  meeting  of  the  Board  at  Bellefonte,  in  a  paper  on 
"  Recent  Investigations  on  the  Nitrogen  of  Soils  and  Plants,"  Professor 
William  Frear  of  the  State  College,  used  the  following  argument  and 
reasoning : 

"  The  chief  controversy  has  centered  about  the  question  of  the  as- 
similation by  plants  of  atmospheric  nitrogen,  excluding  that  present 
in  the  form  of  ammonia  and  nitrous  and  nitric  acid ;  concerning  the 
assimilation  of  which  by  leaves  or  not,  there  has  been  no  dispute. 
Priestly  was  early  led  to  the  belief  that  plants  do  assimilate  free  at- 
mospheric nitrogen;  De  Soussure,  twenty  years  later,  after  most 
elaborate  investigation,  arrived  at  the  opposite  conclusion.  Boussin- 
gault,  in  1837-8,  made  experiments  which  led  him  to  adopt  Priestly's 
conclusion.  Ville,  in  1849-52,  made  experiments  which  pointed  in  the 
same  direction ;  but  in  1851-5  Boussingault  conducted  experiments 
from  which  he  found  that  plants  receiving  air  containing  nitrogen 
only  in  a  free  state  did  not  live,  while  others,  exposed  under  exactly 
the  same  conditions  but  receiving  nitrogen  in  a  combined  form,  grew 
vigorously.  Finally,  Dr.  Pugh,  the  first  president  of  what  is  now  the 
Pennsylvania  State  College,  associated  himself  with  Sir  John  Lawes 
and  Dr.  Gilbert  at  Rothamstead,  England,  for  the  purpose  of  submit- 
ting the  question  to  experiment  under  such  conditions  that  all  points 
in  dispute  might  be  tested.  After  most  careful  and  elaborate  experi- 
ments upon  both  cereals  and  leguminous  plants,  these  distinguished 
scientists  announced  as  the  result  of  their  investigations  that  free 
nitrogen  is  not  assimilated  by  plants. 
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"As  a  result  of  these  inrestigations  the  large  majoritj  of  agricul- 
tHral  chemists  and  plant  physiologists  accepted  it  as  an  established  fact 
that  the  vegetable  growth  of  the  world  must  depend  for  its  nitrogen 
upon  the  amount  already  present  in  the  soil,  in  addition  to  the  rela- 
tively small  amount  absorbed  by  the  soil  as  ammonia,  from  the  atmos- 
phere or  brought  down  as  ammonia  and  nitrous  and  nitric  acids  in  the 
dew,  rain  and  snow.  It  was  admitted  that  there  is  a  considerable  dif- 
ference between  the  food  habits  of  cereals  and  of  clover  or  legumes, 
but  the  ability  of  the  latter  to  grow  consecutively  on  the  same  soil  for 
years  without  the  aid  from  artificial  supplies  of  nitrogen,  and  their 
failure  in  most  instances  to  respond  to  the  application  of  nitrogenous 
manures,  was  regarded  as  preeminently  due  to  a  difference  in  root  habit 
and  not  to  any  power  in  the  latter  to  assimilate  free  nitrogen.  It  was 
known  that  the  insoluble  nitrogenous  constituents  of  the  soil  are  not 
assimilable  in  any  considerable  measure  by  the  cereals,  but  it  was 
thought  possible  that  the  legumes,  including  the  clovers,  might  be  able 
to  attack  and  assimilate  these  insoluble  compounds  which  always  form 
the  larger  proportion  of  the  nitrogenous  matter  of  soils.  Nor  was  it 
overlooked  that  there  are  drains  upon  nitrogen  contained  in  the  part 
6[  the  crops  removed  and  not  returned  as  manure  to  the  soil.  Es- 
pecially prominent  was  the  loss  by  the  subsoil  drainage,  m  conse- 
quence of  which  our  rivers  annually  pour  immense  quantities  of  val- 
uable constituents  into  the  sea.  Upon  striking  a  careful  balance  the 
adherents  of  this  school  must  admit  that  under  agricultural  conditions 
the  loss  is  greater  than  the  gain;  or,  in  other  words,  that  we  are  living 
upon  the  nitrogen  supplied  and  stored  up  during  previous  ages  and 
that  this  reserve  is  being  surely  and  steadily  exhausted  wherever 
the  most  careful  farming  is  practiced." 

In  a  recent  number  of  Agricultural  Science^  Dr.  Manley  Miles, 
writes  as  follows : 

The  researchesof  Schloesing  and  Muntz  (1887-8)  and  the  conclusive 
verification  of  their  results  by  W arrington  at  Rothamstead,  proving 
that  nitrification  is  caused  by  an  organized  ferment,  has  given  a  new 
interest  to  the  study  of  the  nitrification  of  soils,  and  manures,  as  we 
now  have  a  satisfactory  explanation  of  much  that  had  before  been  in- 
volved in  obscurity. 

"  As  a  factor  in  the  complex  processes  of  plant  nutrition,  and  in  the 
widely  discussed  question  as  to  the  origin  of  the  available  supplies  of 
nitrogen  to  vegetation,  the  microbes,  which  are  now  generally  admit- 
ted to  be  the  active  agents  in  the  process  of  nitrification,  need  to  be 
carefully  studied,  their  life  history  traced,  and  the  conditions  which 
have  an  influence  on  their  vital  activities  definitely  determined. 

"  In  the  widening  of  this  prolific  field  of  research,  the  chemical  and 
physical  constitution  of  soils  can  now  be  profitably  investigated  in 
greater  detail,  with  the  aid  of  all  the  modern  improved  methods  which 
the  progress  of  science  may  render  available,  not  only  with  reference 
to  the  tracing  of  the  involved  chemical  reactions  which  are  taking 
place,  but  to  give  the  required  data  for  making  a  rational  estimate  of 
the  biological  conditions  which  are  essential  to  the  well-being  and 
vital  activities  of  the  minute  organisms  concerned  in  the  metabolism 
of  soils  and  manures  in  their  relations  to  the  nutrition  of  plants. 

"The  practical  importance  oftheniicrobesof  nitrification  has  repeat- 
edly been  recognized  since  the  discovery  of  their  specific  role  in  the 
economy  of  nature,  but  as  yet  but  little  has  been  done  in  the  investi- 
gation of  their  habits  and  life  history. 
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Dr.  Masters  has  ventured  the  prediction  that  the  fanner  of  the 
future  '  may  be  able  to  apply  to  the  soil  the  ferment  producing  germs 
needed  to  change  its  quality  and  render  it  available  for  plant  food,' 
as  the  gardener  sows  the  ^  spaion'^  in  his  mushroom  beds,  or  the 
brewer  uses  yeast  to  secure  the  desired  process  of  fermentation. 

In  referring  to  the  probable  results  of  a  knowledge  of  the  true 
theory  of  nitrification,  Prof.  Storer  says  :  '  Not  only  will  farmers  soon 
learn  to  make  composts  and  to  apply  manure  in  a  more  rational  man- 
ner than  was  possible  before,  but  they  will  take  p^ins  to  foster  and 
protect  the  ferment  germs  and  to  sow  them  as  it  were,  and  cultivate 
them  in  fit  places.' 

In  my  studies  of  the^microbes  of  nitrification  for  several  months 
past,  in  the  intervals  of  other  work,  several  points  of  interest  have 
presented  themselves  which  can  only  be  reported  in  general  terms  as 
suggesting  lines  of  further  research  that  may  be  profitably  followed, 
from  the  fact  that  the  experiments  are  still  in  progress,  and  definite 
conclusions  in  regard  to  the  results  of  modifying  influences  in  the  cul- 
tivation of  the  organisms  cannot  therefore  be  made. 

"  The  method  of  investigation  adopted  is  that  of  pure  cult  urcs  in  a 
variety  of  nutritive  media,  both  liquid  and  solid,  in  test  tubes  i^lugged 
with  sterilized  cotton,  and  also  in  the  case  of  liquid  media  in  Stean- 
berg*8  sealed  culture  bulbs.  The  microscopic  study  of  the  microbes, 
in  the  series  of  cultures  has  been  checked  by  frequent  qualitative 
chemical  tests  to  determine  the  activity  of  the  organisms  in  their 
specific  role^ 

"  One  of  the  most  noticeable  peculiarities  of  the  liquid  cultures 
already  made  is  the  clearness  of  the  culture  media  in  which  the  mi- 
crobes of  nitrification  are  grown,  which  is  in  striking  contrast  to  the 
opalescent  or  clouded  cultures  of  B.  termo^  B.  mhtilis  and  tother  al- 
lied forms  in  the  same  media.  A  macroscopic  examination  is  not 
therefore  sufficient  to  determine  the  success  or  failure  of  an  inocula- 
tion, as  is  the  case  with  the  latter  species,  and  the  microscope  must  be 
used  to  trace  the  progress  of  the  development  of  the  germs  with 
which  the  liquid  is  seeded. 

*'  In  all  of  the  cultures  repeated  tests  for  nitrous  acid  were 
made,  but  it  was  rarely  present,  and  when  it  was  detected  it  was 
in  cultures  which  gave  no  nitric  acid  reaction  and  in  which  mi- 
crococci were  found  in  considerable  numbers,  together  with  the  pecu- 
liar microbes  of  nitrification,  but  whether  the  nitrous  acid  was  pro- 
duced by  the  micrococci  (as  seemed  probably  from  their  uniform 
presence  when  it  was  found,  and  their  absence  when  it  was  not  pres- 
ent), or,  by  a  modified  action  of  the  true  nitric  acid  microbe  was  not 
determined;  audit  is  a  question  even  as  to  whether  the  micrococci 
are  a  distinct  species  or  a  stage  in  the  development  of  the  true  mi- 
crobe of  nitrification." 

As  leguminous  plants  are  favored  in  their  growth  by  the  nitrates 
elaborated  for  them  by  microbes,  so  on  the  other  hand  it  appears  to 
be  a  legitimate  inference  that  the  microbes  may  in  their  turn  be  bene- 
fited by  the  roots  of  leguminous  species  near,  which  they  find  the 
most  suitable  conditions  for  their  growth  and  development,  while  they 
are  at  a  disadvantage  in  the  vicinity  of  the  roots  of  other  plants. 

In  the  same  essay  from  which  we  have  already  quoted,  Prof.  Frear 
writes  as  follows : 

"  There  has  been  some  discussion  upon  the  character  of  the  organ- 
isms producing  this  fermentation,  and  some  have  urged  that  the  oxi- 
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dizing  effect  may  be  due  to  a  number  of  similar  species,  but  the 
majority  attribute  it  to  the  action  of  a  single  special  ferment,  which 
has  been  isolated.  This  ferment  placed  in  appropriate  liquids,  in- 
creased at  first  slowly,  and  afterwards  rapidly.  Upon  sowing  the 
proper  nutritive  solutions  with  ordinary  soil  there  is  first  obtained  a 
transformation  of  the  nitrogenous  matter  into  ammonia,  unless  the  ni- 
trogen is  already  present  in  that  form.  Ladureau  is  inclined  to  attrib- 
ute their  transformation  to  the  action  of  the  special  ferment.  After 
the  formation  of  ammonia  has  begun,  nitrates  are  formed  as  the  first 
oxidation  products,  possibly,  as  Warrington  is  inclined  to  believe, 
through  the  activity  of  another  special  ferment,  and  finally  the  nitric 
fermentation  proper  sets  in.  Schlossing  and  Muntz  found  that  expos- 
ure to  a  temperaure  of  212°  F.  for  ten  minutes  killed  the  organism, 
and  that  195°  was  highly  detrimental ;  on  the  other  hand,  its  activity 
was  slight  below  fifty-four  degrees,  and  most  vigorous  at  about  eighty 
degrees.  That,  therefore,  nitrification  practically  ceases  during 
winter.  Dessication  of  a  soil  almost  entirely  stopped  the  action  of 
the  ferment.  Free  access  of  oxygen  was  essential  for  its  oxidizing  ac- 
tion ;  when  it  is  shut  off  from  the  soil  the  process  going  on  in  the 
latter  is  greatly  changed  in  character.  As  would  be  readily  imagined 
from  this  circumstance,  the  depth  from  which  a  soil  sample  is  taken, 
exerts  an  important  influence  on  the  activity  of  the  ferment  con- 
tained. Warrington  stated  recently  that  the  ferment  is  always  found 
at  the  depth  of  two  feet,  but  less  frequently,  and  in  much  less  vigor- 
ous condition,  until  a  depth  of  six  feet  was  reached.  The  subsoil  ni- 
trogen proved  to  be  readily  nitrifiable  when  freely  exposed  to  the 


After  the  organization  of  the  State  Board  of  Agriculture,  in  1877, 
the  question  of  forestry  and  the  effect  of  forests  upon  rainfall  was  one 
of  the  first  to  receive  the  attention  of  its  Secretary,  and  in  its  report  for 
that  year  will  be  found  fifty  pages  of  printed  matter  and  diagrams, 
giving  all  that  could  then  be  urged  upon  the  question  involved.  Since 
then  the  Board  of  Agriculture,  by  its  standing  committee  on  Forests 
and  Forestry,  and  by  the  annual  report  of  its  Secretary,  has  nearly 
every  year  called  the  attention  of  farmers  and  the  Legislature  to  the 
importance  of  the  subject.  These  reports  embrace  all  that  can  be 
given  as  reliable,  and,  while  they  discard  much  that  is  mere  theory, 
carry  with  them  the  main  points  of  interest  to  the  student  of  clima- 
tology. 

The  examinations  of  subsequent  years  add  very  little  to  our  stock 
of  knowledge  upon  the  topic,  and  the  subject  when  reviewed  goes 
back  extensively  to  the  same  authorities  then  cited,  and  to  the  same 
points  then  argued.  All  recent  data,  from  whatever  source  obtained, 
merely  confirms  what  we  have  urged  in  these  annual  and  quarterly 
reports. 

At  different  times  since  our  report  of  1877,  drafts  of  proposed  laws, 
intended  to  affect  and  promote  the  interest  of  forestry,  have  been  in- 
troduced into  the  legislature;  some  of  these  were  of  such  a  nature  as 
not  to  receive  legislative  endorsement,  and  others  became  laws  after 
various  modifications.  Those  which  were  enacted  are  either  inopera- 
tive or  thus  far  without  advantageous  effect,  and  the  result  of  ten 
years  of  legislation  only  increases  the  belief  which  we  expressed  ten 
years  ago,  viz :  That  a  law  or  plan  which  fails  to  show  a  pecuniary 
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profit  to  the  owners  of  forest  and  rough  land,  will  eventually  fail  to 
affect  its  desired  purpose.  We  may  prove  beyond  all  doubt  that  an 
increase  of  our  forest  area  is  for  the  benefit  of  the  State  and  the  nation, 
but  until  we  can  prove  that  re-forestration  of  large  areas  of  rough  or 
mountain  land  is  to  the  individual  interest  of  the  land  owner,  we  will 
fail  to  accomplish  the  desired  result.  If  we  can  once  convince  the 
owners  of  this  class  of  land,  much  of  which  ha3  already  been  denuded 
of  its  timber,  that  the  second  growth,  if  allowed  to  grow,  will  give 
them  a  good  interest  upon  the  investment,  we  will  have  accomplished 
much  more  than  ever  can  be  done  by  legislation ;  so  long  as  we  fail 
to  show  that  such  investments  are  or  will  be  profitable,  we  may  offer 
bounties  and  exempt  timber  lands  from  taxation  in  vain ;  if  it  will 
not  pay  as  an  investment,  the  exemption  from  the  small  amount  of 
tax  will  not  make  it  profitable ;  if  it  will  not  pav  to  recover  these  old 
timber  areas  with  trees  of  natural  growth,  the  fact  that  we  may  pre- 
sent the  owner  with  suitable  trees  wHl  not  induce  them  to  plant  and 
care  for  them.  There  must  be  a  fair  margin  for  a  profit  above  interest 
upon  capital,  or  the  attempt  will  end  in  failure. 

We  then  must  squarely  meet  the  question  of  "Will  it  pay?"  for 
after  all  that  is  and  will  be  the  test  of  the  enterprise.  Many  who  are 
in  a  position  to  be  thoroughly  acquainted  with  the  facts  of  the  case 
assert  that  it  will  pay;  among  these  we  know  of  no  better  authority 
than  Thomas  Meehan,  the  Botanist  of  our  Board,  who  writes  as  fol- 
lows: 

"Long  ago,  I  showed  that  .we  could  expect  little  from  individual 
effort.  We  may  show  a  young  man  of  thirty  that  a  plantation  of 
twenty-five  or  thirty  acres  would  be  immensely  profitable  when  he 
reached  sixty.  It  would  be  a  nice  laying  up  of  money  for  old  age ;  or 
a  capital  life  insurance  for  his  family,  in  case  of  an  earlier  death. 
But  few  men  care  to  deliberately  lock  up  ground  for  a  century  or 
half  a  century.  In  a  new  country  like  ours,  changing  conditions  make 
it  probable  that,  before  that  time,  land  may  be  worth  much  more  than 
the  forest,  long  before  the  forest  has  reached  market  value.  The 
minds  of  few  men  are  proof  against  these  considerations. 

"The  remedy  is  in  cooperative  associations.  A  stock  company  should 
be  formed,  large  enough  to  secure  tracts  of  sufficient  size  to  employ  a 
force  to  look  after  the  trees  properly.  The  stock  would  always  be 
worth  more  than  its  added  interest,  because  the  trees  are  nearing 
their  market  value.  If  one  wanted  money  before  the  trees  were  ma- 
ture, the  stock  would  find  a  ready  market.  Of  course  there  would  be 
details  in  the  carrying  out  of  such  a  project  that  would  require  good 
judgment.  The  land  to  be  secured  might  be  in  locations  that  would 
be  improving,  so  thatt;  after  the  century  of  timber,  there  would  be 
money  in  the  ground  also.  This  would  give  value  to  the  stock  as  time 
rolled  along.  The  trees  best  adapted  to  the  location  would  also  re- 
quire good  judgment,  and  there  are  many  other  similar  matters  of  de- 
tail, but  which  an  expert  in  forestry  management  could  work  out  for 
such  a  company." 

Assuming  the  correctness  (without  admitting  it)  of  the  argument 
that  the  expense  of  planting  the  young  trees  and  keeping  the  weeds 
down  for  several  years,  will  so  increase  the  cost  of  the  investment  as 
to  make  it  unprofitable,  we  still  have  the  plan  of  re-forestration  by  al- 
lowing the  natural  growth  to  recover  the  ground.  In  the  ndvocacy 
of  this  plan,  we  are  invariably  met  with  the  statement  that  a  forest 
fire  will  in  a  few  hour  destroy  the  growth  and  labor  of  several  years. 
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and  that  the  forest  fires  are  chargeable  with  the  destruction  of  a  very 
large  proportion  of  the  young  timber  which  is  annually  allowed  to 
start  after  the  removal  of  the  older  growth.  A  little  practical  ex- 
amination will  clearly  prove  that  this  young  growth  is  burned  over  and 
destroyed,  not  from  any  inherent  weakness  of  its  own,  but  simply  be- 
cause the  limbs,  brush  and  all  the  debris  of  the  former  crop  of  timber 
is  left  on  the  ground  to  carry  the  fire  over  the  tract  and  to  increase  its 
heat  to  a  point  which  will  destroy  the  young  growth.  Where  all  of 
this  debris  has  been  taken  oft*  or  carefully  burned  off,  we  have  no 
trouble  from  forest  fires.  The  young  growth  will  not,  of  itself,  fur- 
nish enough  of  leaves  and  twigs  to  support  the  flame,  or  if  it  does, 
the  heat  will  not  be  sufficient  to  kill  the  young  trees.  This  we  think 
will  eventually  prove  to  be  the  true  solution  of  the  mucli-vexed  tim- 
ber question,  and  which  will,  if  anything  does,  lead  to  the  replenish- 
ing of  forests  in  our  State.  Arbor  Day  will,  of  course,  have  its  efl'ect, 
but  that  can  only  be  shown  to  a  very  limited  extent,  and  will  always 
be  more  as  an  element  of  beauty  than  as  an  adjunct  to  our  timber 
supply  or  a  regulator  of  climate  and  rainfall. 

If  we  are  correct  in  this  reasoning,  it  then  remains  to  see  how  far 
we  can,  by  legislative  enactment,  encourage  the  owners  of  the  proper 
kinds  of  land,  to  permit  them  to  grow  up  with  natural  timber.  At- 
tempts in  this  direction  have  thus  far  been  confined  to  three  modes : 
First,  by  encouraging  the  planting  of  trees  along  our  public  roads  by 
exempting  the  owner  from  a  certain  portion  of  taxes;  second,  by 
ofi*ering  those  willing  to  test  the  matter,  trees  grown  at  the  expense 
of  the  State,  free  of  charge,  and  third,  exemption  of  the  land  planted 
or  allowed  to  grow  up  with  natural  growth  from  all  or  a  portion  of 
the  taxes  now  levied  upon  it.  Of  these  the  first  is  practically  inopera- 
tive and  for  the  good  of  public  travel  it  is  best  that  it  should  be  so. 
The  second  did  not  meet  with  legislative  approbation,  and  the  third 
is  yet  untried,  wilh  a  grave  doubt  as  to  the  constitutionality  of  the 
plan.  None  of  these  plans  have  yet  met  with  hny  practical  response 
from  the  land  owner  whose  interest  they  were  intended  to  aflfect; 
hence  they  may,  except  the  last,  be  considered  as  inoperative  and  in- 
efiective,  and  we  are  comi)elled  to  adopt  some  other  plan.  This  will 
be  the  duty  of  the  commission  which  the  Governor  has  been  authorized 
to  appoint,  and  the  result  of  their  labor  will  be  looked  for  with  great 
interest  by  those  who  have  made  this  branch  of  political  economy  a 
partial  study. 

To  the  theory  of  the  effect  of  forests  upon  rainfall  and  climate,  we 
have  very  little  to  add  to  what  was  written  ten  years  ago;  we  then 
wrote  as  folio ws(  annual  report  of  1877,  page  63): 

"  Passing  to  the  consideration  of  the  effect  of  forests  upon  streams, 
and,  by  reverse  reasoning,  to  the  effect  of  the  destruction  of  our  for- 
ests upon  streams,  we  naturally  consult  the  authorities  of  older  coun- 
tries, and  also  of  the  older  classes  of  our  citizens.  No  one  will  deny 
that  our  rivers  and  larger  streams,  where  the  result  is  most  readily 
noted,  are  lower  in  summer  and  higher  in  winter  than  formerly,  or 
that  they  are  more  liable  to  disastrous  and  sudden  freshets  than  they 
were  fifty  years  ago;  the  rafting  season  on  the  Susquehanna  and  its 
tributaries  is  shorter  and  less  reliable  than  formerly,  and  for  this 
reason  our  annual  supply  of  lumber  is  irregular  and  precarious.  The 
fact  being  admitted,  and  we  do  not  think  it  will  be  denied,  we  next  look 
for  a  cause,  and  naturally  infer  that  it  is  due  to  some  irregularity  in 
the  source  of  supply.   If,  as  the  Governor  has  claimed,  and  as  is 
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proven  beyond  a  doubt, '  the  regions  where  this  timber  is  found  are 
the  natural  reservoirs  from  which  our  streams  and  rivers  are  fed,' 
then  we  may  properly  look  there  for  the  changes  which  have  brought 
about  these  results. 

"  The  volume  of  the  rivers  depend  upon  water  supplied  by  springs, 
which,  in  turn,  can  only  obtain  their  supply  from  rain-water  absorbed 
by  the  soil,  and  passing  by  percolation  into  the  channels  which  lead 
to  them.  In  the  forest  the  porous  soil,  often  covered  with  a  heavy 
coat  of  leaves,  acts  as  a  sponge  by  absorbing  and  holding  at  least  a 
portion  of  the  rainfall,  and  by  a  slow  action  either  returning  it  to  the 
air  by  evaporation  from  the  leaf  surface  of  the  trees  or  by  percolation 
to  the  springs  in  the  lower  ground.  This  effect  of  timber  areas  does 
not  necessarily  imply  an  increased  rainfall,  but  merely  a  more  eco- 
nomic use  and  distribution  of  the  annual  amount.  As  soon  as  the  tim- 
ber is  removed,  the  character  of  the  soil  undergoes  a  change — be- 
comes less  porous  and  more  compact,  absorbs  less  of  the  rainfall  by 
I)ercolation,  and  allows  more  to  escape  by  surface  flow,  or,  in  other 
words,  lets  it  all  go  directly  into  the  streams,  instead  of,  by  retarding 
its  motion,  allowing  it  to  escape  gradually,  thus  causing  sudden  floods, 
which  must  necessarily  be  followed,  socfner  or  later,  by  low  stages  of  ' 
-  water.  During  the  winter,  the  result,  though  accomplished  in  a  dif- 
ferent manner,  is  the  same :  The  forest,  not  only  by  radiation,  but 
also  by  direct  shelter  from  the  sun,  holds  the  snow  so  that  the  water 
only  reaches  the  streams  gradually,  while  that  from  the  unsheltered 
land  flows  off*  rapidly  and  produces  the  effect  noted.  Assuming  our 
argument  to  be  correct,  that  our  rafting  season  is  shorter  and  more 
precarious  thaR  formerly,  and  that  this  is  due  to  the  cause  which  we 
have  assigned,  it  naturally  follows  that  as  we  continue  to  destroy  our 
timber  the  difficulty  will  be  augmented  until  it  will  soon  reach  a  point 
which  will  very  seriously  affect  a  very  important  interest  of  our  State." 

In  1884  the  writer  (see  report  of  Secretary  of  the  Board,  Annual 
Report  of  1884,  page  40)  gave  the  following  as  the  result  of  the  investi- 
gations of  that  year : 

"  It  is  quite  common  to  hear  our  older  and  middle-aged  neighbors 
assert,  with  considerable  force  and  seeming  certainty,  that  our  present 
annual  rainfall  is  not  so  great  as  when  they  were  boys.  That  streams, 
which  were  known  to  them  as  boys,  are  now  nearly  or  quite  dried  up.. 
That  certain  noted  springs  have  failed  very  much  in  volume  or  have 
disappeared  entirely.  That  well-known  water  powers  have  been 
seriously  decreased  or  have  been  abandoned  as  nearly  useless  or  of 
little  value.  All  of  these  and  other  similar  reasons  are  advanced  to 
prove  that,  owing  to  the  destruction  of  our  forests,  our  annual  rainfall 
has  diminished. 

"And  yet,  in  spite  of  these  facts  (for  they  are  facts),  the  writer 
fails,  after  no  small  amount  of  effort,  extending  over  mucn  of  the  time 
which  has  elapsed  since  the  formation  of  our  Board,  to  obtain  any 
reliable  data  to  prove  that  there  has  been  any  material  decrease  in 
our  annual  rainfall.  It  is  true  that  we  are  more  liable  to  periods  of 
drouth  than  formerly,  but,  up  on  the  other  hand,  we  find  that  these 
I)eriods  have  been  counter- balanced  by  others  of  increased  or  more  than 
usual  rainfall;  so  that  our  records  seem  to  prove  that  our  average- 
supply  of  rain  is  about  the  same  as  it  was  forty  or  fifty  years  ago,  or 
as  far  back  as  our  records  extend. 

"Admitting  these  facts,  as  they  are  presented  by  those  who  claim 
that  there  has  been  a  change  in  our  annual  supply  of  rain,  we  ^nust 
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explain  or  account  for  them  upon  some  other  hypothesis.  Onr  corres- 
pondence and  observation  lead  us  to  think  that  they  can  be  much 
more  satisfactorily  accounted  for  on  the  theory  of  an  unequal  distri 
bution  of  the  same  amount  of  rainfall,  and  that  the  same  causes  which 
have  produced  this  unequal  distribution  will  continue  to  exert  their 
influence  until  (unless  prevented  by  a  change  in  our  present  system 
of  forest  destruction)  our  seasons  will  be  divided  into  two  portions, 
which  may  be  termed  wet  and  dry,  and  which  will  take  rank  as  such 
in  the  same  manner  as  similar  changes  have  been  noted  in  other 
countries. 

"  Exactly  how  this  change  in  the  distribution  of  our  rainfall  is  pro- 
duced, or  how  it  is  to  be  remedied,  is  by  no  means  so  clear  or  so  easilv 
explained.  We  however  think  it  is  safe  to  assume  that  quite  as  much 
water  passes  down  our  streams,  or  ravines  which  were  once  streams, 
as  formerly,  and  that  if  we  could  devise  some  plan  by  which  we  could 
retain  the  rainfall  and  guard  against  evaporation,  so  as  to  supply  the 
surplus  to  the  streams  in  continuous  and  regular  amounts,  our  de- 
creased springs  and  weakened  water  powers  would  become  as  effective 
as  at  any  former  time,  and  that  the  whole  problem  of  our  water  supply 
would  be  solved. 

In  past  years  our  forests,  by  their  shade  and  porous,  open  soil,  • 
accomplished  this  purpose,  and,  by  retaining  the  surplus,  gave  it  out 
by  sundry  springs  to  the  streams  in  a  regular  and  not  too  rapid  sup- 
plies. In  former  years  our  forests,  by  their  shade,  prevented  a  too 
rapid  evaporation  from  the  surface,  and  thus  prevented  another  pres- 
ent draft  upon  the  source  of  supply.  Formerly  the  forests,  by  the 
shade  and  shelter  afi'orded  by  their  trunks,  retained  the  snow  for  a 
much  longer  period  than  now.  Formerly  the  soil  of  the  forest  was 
always  moist  and  open,  permitting  of  the  rapid  absorption  of  the  rain; 
now  this  same  soil  is  generally  hard  and  dry,  and,  instead  of  absorbing 
the  water,  permits  it  to  rush  off  into  the  streams  in  torrents. 

"'Formerly  our  woodlands  had  no  *  washes'  and  *  gullies,'  where 
they  now  exist  as  a  hindrance  and  an  eyesore. 

"As  a  natural  consequence  of  this  combination  of  circumstances 
and  causes,  we  now  find  that  the  rafting  season  on  the  Susquehanna 
and  its  tributaries  is  not  only  much  more  uncertain  than  formerly, 
but  that  it  is  practically  reduced  to  a  period  scarcely  sufficient  to  con- 
vey the  timber  to  tide- water,  when  formerly  it  extended  over  a  i>eriod 
of  several  months.  The  water  which  annually  passes  down  the  river 
is  probably  as  preat  as  it  was  at  any  period  of  which  we  have  a  record, 
but  its  distribution  U  much  more  irregular  and  uncertain  in  the  amount 
and  continuation  of  its  flow. 

''The  reports  of  our  Committee  on  Forest  and  Forestry,  and  the 
correspondence  of  the  Board,  clearly  demonstrate  that  the  people  of 
our  State  are  alive  to  the  importance  of  the  problem  and  of  the  mag- 
nitude of  the  threatened  evil.  The  annual  messages  of  our  two  pre- 
ceding Governors,  and  the  well-known  interest  of  our  present  execu- 
tive officer,  prove  that  all  which  is  now  needed  is  the  proposition  of 
some  practical  remedy ;  this  once  proposed  and  its  practicability  dem- 
onstrated the  remedy  may  be  applied ;  but  it  is  just  here,  in  the  most 
important  place,  that  we  are  weak.  Thus  far  no  practical  plan  has 
been  ofiered;  of  theory  we  have  plenty  and  to  spare,  but,  as  His 
Excellency  Governor  Hartranft  once  told  you,  '  No  one  offers  anything 
practical '  for  our  adoption. 

"As  a  first  and  primary  step  let  our  Legislature,  at  its  next  session, 
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authorize  the  Grovernor  to  appoint  a  commiseion,  of  not  less  than  five, 
whose  duty  it  shall  be  to  carefully  investigate  the  whole  matter,  ascer- 
tain what  other  States  and  other  countries  have  done ;  let  them,  by 
personal  examination  and  by  correspondence,  ascertain  the  views  and 
wants  of  the  people  in  a  matter  of  so  much  importance  to  their  gen- 
eral welfare,  and  let  this  commission  present  a  carefully  digested 
report  to  the  Governor  and  to  the  Legislature,  and  thus  furnish  us  with 
some  reliable  information  on  which  to  build  the  structure.  This  com- 
mission should  receive  no  remuneration  beyond  the  actual  and  neces- 
sary expenses,  and  these  should  be  limited  to  a  reasonable  amount,  in 
the  expenditure  of  which  they  should  be  held  strictly  accountable." 

A  writer  in  Forest  and  Stream  also  gives  a  similar  theory,  as  fol- 
lows : 

As  regards  the  influence  of  forests  on  rainfall.  The  primary 
sources  are  oceans,  seas  and  lakes,  from  the  surface  of  which  water  is 
being  constantly  evaporated  by  the  sun's  rays — the  annual  measure  of 
evaporation  is  estimated  to  vary  from  two  or  three  feet  in  high  lati- 
tudes to  eight  or  ten  feet  in  the  tropics.  This  vapor,  borne  along  by 
ocean  currents  in  their  prescribed  courses,  is  in  part  precipitated  as 
rain  on  the  ocean,  in  part  borne  landward,  where  the  extent,  locality 
and  direction  of  the  mountain  chains,  are  mainly  instrumental  in  de- 
termining the  distribution  of  the  rainfall  over  the  land.  Islands  of  no 
great  area,  and  free  from  high  mountain  chains,  are  uniformly  well 
watered,  but  even  on  islands  having  a  high  mountain  chain,  the  east- 
em  slopes  of  the  mountain  are  invariably  visited  with  a  more  liberal 
rainfall  than  the  western ;  this  is  because  the  eastern  currents,  sweep- 
ing up  from  the  tropics,  pass  through  a  region  of  greater  evaporation 
than  the  western  currents,  which  sweep  down  from  the  north. 

The  influence  of  vegetation  in  contributing  to  the  rainfall  needs 
only  a  little  explanation  to  render  it  apparent.  Taking  first  the  forest 
belt  of  the  coast  ranges ;  these  are  covered  in  winter  with  snow  to  a 
dei)th  equal  to  from  one  to  two  feet  of  water,  and  in  consequence  of 
the  spongy  character  of  the  mass  constituting  the  forest  floor — a  mass 
made  up  of  the  decomposing  leaves,  branches  and  trunks  of  untold 
generations  of  past  trees — the  melting  snow,  instead  of  being  imme- 
diately carried  away  by  the  streams  to  the  river,  sinks  gently  into  the 
floor,  and  in  part  slowly  i)ercolates  away  to  the  streams  which  it  main- 
tains in  perennial  flow ;  the  other  portion  is  being  constantly  pumped 
up  by  the  tree  roots,  and  evaporated  from  their  foliage,  with  precisely 
the  same  effect  as  if  evaporated  from  the  ocean,  the  spring  and  sum- 
mer showers  inborne  by  the  sea  serving  to  maintain  the  spongy  floor 
in  a  greater  or  less  degree  of  saturation  all  through  the  summer. 
Whenever  the  slightest  breeze  is  borne  inland,  and  the  greater  heat 
of  the  interior  basin  tends  of  itself  to  create  a  breeze  inland,  there  is 
a  constant  inward  flow  of  vapor  which,  in  time  condenses  as  rain. 
Within  the  basin,  we  have  first  the  evaporation  from  the  whole  river 
system,  which  alone  covers  a  considerable  area,  and  wherever  the  banks 
of  the  river  or  other  low  lands,  with  the  subsoil  water  at  easy  depth, 
are  clothed  with  forest,  the  trees  by  means  of  their  roots  pump  up  the 
subsoil  water,  and  appreciably — if  the  area  of  such  forest  is  consider- 
able—enlarge the  surface  of  continuous  evaporation,  with  a  propor- 
tionate increase  of  rain ;  finally,  the  whole  vegetation  of  the  central 
region,  even  although  its  roots  do  not  penetrate  to  the  subsoil  waters, 
pumps  up  the  water  from  the  soil  and  subsoil,  evaporates,  and  receives 
it  afresh  as  rain  or  dew  in  continuous  succession.   From  this  it  will 
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be  seen  that  the  fertility  of  the  great  central  zone  of  this  continent 
may  be  due,  in  small  measure  only,  to  the  moisture  inborne  by 
oceanic  current,  and  that  by  no  means  the  least  important  source  of 
its  fertility  is  the  economy  exercised  by  its  vegetation  in  maintaining 
a  constant  circulation  of  the  moisture  proper  to  the  region,  and  pre- 
venting its  being  drained  off  by  the  rivers  as  it  falls.  It  will  hence 
be  readily  inferred  that  an  existing  vegetation  can  maintain  itself  in 
vigorous  growth,  with  an  amount  of  extraneous  aid,  in  the  matter  of 
rain  supply,  that  would  be  unequal  to  the  origination  of  a  new  vege- 
tation, if  the  old  were  cleared  away." 
To  summarize  we  then  have  the  following : 

1.  That  there  is  no  proof  that  there  has  been  any  material  diminu- 
tion of  the  average  annual  rainfall  during  the  past  40  or  50  years. 

2.  That  the  effect  produced  by  the  removal  of  our  forest  has  been 
upon  the  distribution  of  the  rainfall  and  not  upon  its  actual  amount 
or  volume. 

3.  That  the  restoration  of  our  forest  area  to  its  former  proi)ortion8 
would  cause  our  rainfalls  to  be  more  regularly  distributed  over  the 
whole  area. 

4.  That  in  effect  forests  regulate  the  supply  which  is  given  through 
the  springs  and  smaller  streams  to  the  rivers. 

6.  That  any  attempt  at  re  forestration,  to  be  permanent  and  to  a 
degree  successful,  must  be  accompanied  with  the  item  of  profit  to  the 
individual  land  owner. 

6.  That  the  planting  of  trees  along  the  public  roads  is  not  desirable 
when  the  cost  of  keeping  the  roads  in  repair  is  taken  into  consid- 
eration. 

7.  That  exemption  from  all  of  the  tax  now  levied  upon  such  lands 
will  not  be  sufficient  to  induce  and  remunerate  the  owner  for  simply 
i>ermitting  the  growth  of  the  natural  timber  and  take  the  chances  of 
losses  by  forest  fires. 

8.  That  until  we  adopt  some  plan  of  preventing  forest  fires,  by  the 
removal  of  their  cause,  we  need  not  hope  to  see  any  large  attempts  at 
re-forestry  successful. 

9.  That  we  have  thus  far  no  practical  assistance  from  the  State  in  the 
direction  of  encouragement  for  forest  planting. 

At  the  Bellefonte  meeting  of  the  Board,  in  alluding  to  the  effect  of 
taxation  upon  the  growth  of  forests,  Major  Keller  spoke  as  follows  : 

venture  one  thought  upon  the  subject  of  Forestry,  and  in  a  cer- 
tain sense  it  is  connected  with  the  essay,  also  which  has  just  closed. 
I  was  very  much  impressed  with  what  Professor  Buckhout  said  with 
reference  to  the  necessity  of  encouraging  forestry;  and  this  thought  par- 
ticularly struck  me,  that  since  it  takes  so  long  to  grow  a  forest,  what 
more  pressing  need  is  there  than  for  us  to  preserve  as  far  as  possible 
the  forests  that  we  still  have  ?  As  connected  with  the  essay  which  has 
just  been  read,  I  would  ask  those  present  who  call  to  mind  the  great 
failure  of  crops  in  this  county  in  1886,  whether  the  fields,  which  laid 
immeiliately  under  the  shade  and  shadow  of  general  woods  and  for- 
ests, did  not  yield  much  better  crops  of  grain  than  those  exposed  and 
bare  ?  Whether  thev  did  or  not,  the  value  of  forests,  in  the  light  of 
views  presented  by  Professor  Buckhout,  must  be  apparent  to  every  one. 
If  I  could  induce  you  to  carry  away  this  one  thought,  which  might 
perhaps  take  root  and  produce  practical  effect^  I  feel  I  should  have 
done  some  little  service, — ^that  is,  let  us  avoid  as  much  as  possible  a 
further  destruction  of  our  forests,  by  not  having  them  taxed  out  of 
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existence.  It  may  not  have  occurred  to  many  of  you  present  that  the 
wholesale  destruction  of  much  of  our  forest  timber  the  past  few  years 
has  been  occasioned  by  the  fact  that  owners  could  not  afford  to  keep 
tiiem  by  reason  oftheexcessivetaxesimposed  upon  them.  Hasitoccur- 
red  to  you  that  the  forest  lands  are  assessed  so  nearly  the  value  of 
farm  lands  that  in  twenty  years  a  man  will  have  paid  for  them  in  taxes  ? 
Consequently  the  man  who  owns  forest  lands,  if  he  is  taxed  for  them 
on  the  true  market  value,  the  same  as  the  min  who  owns  a  produc- 
tive farm  is  taxed,  (what  it  will  brine  in  the  market),  you  are  simply 
forcing  that  man  to  slaughter  his  timber  in  order  to  realize  something 
out  of  it, 

"Now  the  true  rule,  it  seems  to  me,  is  this  :  The  forest  property  is 
non-producing  property,  and  the  other  is  not.  Farm  your  land,  and 
at  the  end  of  the  year  it  is  worth  as  much  as  at  the  beginning  of  the 
year  ;  and  you  have  secured  a  certain  amount  of  income  from  it.  But 
the  forest  tract  is  worth  perhaps  a  very  small  trifle  more  at  the  end  of 
the  year  than  it  was  at  the  beginning  ;  but  you  have  had  no  income 
whatever  from  it. 

"I  have  in  mind  instances  where  owners  of  valuable  timber  tracts 
have  been  simply  forced  to  put  a  saw-mill  and  the  axe  to  them,  be- 
cause they  could  not  afford  to  keep  them  and  pay  the  ta^es. 

"Now  it  occurs  to  me  that  perhaps  if  this  body  will  bear  this  fact  in 
mind,  you  will  soon  see  what  is  the  proper  remedy  for  this.  I  have 
not  considered  this  matter  exhaustively  ;  but  it  seems  to  me  if  a  law 
were  framed,  it  should  be  uniform  all  over  the  State  ;  and  that  there 
should  be  borne  in  mind  the  importance  of  a  lessened  tax  on  forest 
lands  by  reason  of  the  great  public  benefit  which  they  are  to  the  com- 
munities in  which  they  are  located  ;  and  that  they  should  be  assessed 
upon  a  different  rate  than  what  income  producing  property  is." 


The  work  of  the  botanist  the  past  year  has  been  mainly  in  connec- 
tion with  correspondence  from  parties  in  search  of  information. 

The  subject  of  weeds  and  their  eradication  is  a  fruitful  theme. 
Those  which  spread  from  underground  or  creeping  root  stalks  are 
always  more  or  less  troublesome,  as  it  often  seems  that  the  more  they 
are  cut  by  the  hoe  or  mangled  by  the  cultivator,  the  more  they  spread. 
Specimens  of  the  couch  grass,  so  call  from  the  wiry  roots  when  washed 
and  dried  being  used  in  some  parts  of  the  world  as  a  stuflSng  for  mat- 
tresses or  couches,  have  been  received  from  several  parties  who  com- 
plain of  its  great  persistence  in  spite  of  efforts  to  destroy  it.  It  is 
closely  allied  to  wheat,  Triticum  sativum;  and  is  known  as  Triticum 
caninum.  It  is  sometimes  known  as  twitch  grass  and  witch  grass, 
both  being  corruptions  of  the  original  couch  grass.  One  correspond- 
ent claims  that  it  is  generally  known  in  his  locality  as  devil  grass,  a 
name  likely  to  be  given  to  any  weed  that  persistently  endeavors  to 
take  care  of  itself.    It  can  only  be  repeated  that  no  weed  need  be  a 
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serious  trouble  to  the  cultivator  of  the  soil  if  efforts  be  made  to  cut 
away  the  young  leaves  before  they  mature.  All  plants  store  up  food 
in  their  roots  and  stems  through  the  agency  of  their  fully  developed 
leaves.  Without  food  a  plant  can  no  more  live  than  an  animal. 
Prevented  from  storing  food  Ihey  must  surely  die.  One  correspond- 
ent narrates  that  he  followed  the  suggestions  in  regard  to  cutting  out 
this  couch  grass,  and  that  he  seems  to  have  had  only  his  labor  for  his 
pains.  This  only  shows  that  he  left  his  enemy  until  the  leaves  were 
mature  enough  to  prepare  some  food  from  the  atmosphere.  It  is 
often  not  easy,  in  the  pressure  of  spring  work,  to  attack  weeds  as 
early  as  it  ought  to  be  done.  In  this  case  it  is  better  to  do  a  little 
and  to  do  it  well,  and  leave  some  portion  of  the  infested  ground  for  an- 
other season.  A  corn  crop  is  the  best  to  give  a  chance  to  clear  out 
those  troublesome  intruders,  and  after  an  early  and  thorough  harrow- 
ing a  boy  is  often  sufficient  to  follow,  in  a  few  days,  and  cut  away  or 
dig  with  a  knife  the  few  straggling  green  blades  that  may  start  up, 
and  which  will,  if  suffered  to  mature  a  few  green  leaves,  make  all  the 
earlier  work  of  little  account. 

Of  the  newer  weeds  of  recent  introduction,  the  red  chickweed  is 
the  only  one  that  has  been  brought  to  the  botanist's  attention  as 
spreading.  The  specimens  are  from  Eastern  Pennsylvania,  where  it 
is  said  to  be  so  abundant  as  to  be  gathered  in  large  quanities  by  the 
collectors  for  large  drug  dealers.  These  never  know,  when  asked, 
for  what  purposes  their  employers  use  the  herbs.  It  has  some  repu- 
tation in  European  pharmacy  in  epilepsy  and  dropsy.  It  is,  however, 
by  no  means  a  troublesome  weed.  Its  common  name  in  the  old  world 
is  pimpernel,  or  poor  man's  weather  glass.  It  closes  sometime  be- 
fore rain.  Botanically  it  is  AnagalKs  arvensis^  and  has  no  relation- 
ship to  chickweed,  but  to  the  primrose  family,  though  the  habit  is 
much  the  same  as  a  chickweed  studded  with  bright  red  flowers  would 
have. 

More  than  usual  attention  is  being  given  to  the  subject  of  hybridi- 
zation in  improving  the  races  of  fruits  and  flowers.  It  was  long  the 
belief  that  hybrids  are  sterile.  This  belief  comes  from  the  well-known 
fact  that  the  product  of  the  horse  and  the  ass — the  mule — is  generally 
sterile.  It  is  proper  to  say  generally  sterile,  because  there  have  been 
known  cases  of  progeny  between  the  female  mules  and  the  horse. 
But  numerous  experiments  showed  that  this  common  case  is  rather  an 
exception  than  the  rule,  and  the  truth  is  that  hybrids  in  general  are 
as  fertile  as  other  plants  or  animals.  Since  this  has  been  demonstrated, 
renewed  attention  has  been  given  to  the  subject.  Mr.  Carman,  the 
proprietor  of  the  Rural  New  Yorker^  has  raised  fertile  hybrids  be- 
tween wheat  and  rye,  and  between  raspberries  and  blackberries,  and 
theie  seems  to  be  a  wide  field  for  experiments  in  the  production  of 
new  grains  and  fruits.  No  one  can  tell  beforehand  what  will  cross 
successfully ;  it  is  a  matter  for  experiment.  There  must  be  some  re- 
lationship, but  it  is  found  that  quite  close  relationship  will  have  noth- 
ing to  do  with  each  other,  while  remote  relationship  will  often  unite 
and  give  good  hybrids.  In  experimenting,  it  is  very  important  that 
the  flower  should  certainly  have  no  use  of  its  own  pollen.  It  is  waste 
of  time  to  go  on  without  this  absolute  certainty.  To  wait  a  year,  or 
perhaps  several,  and  then  find  the  female  parent  plant  reproduced  ex- 
actly, through  having  accidently  received  its  own  pollen,  is  exasper- 
ating. In  the  closed  flower,  the  anthers  seldom  burst  and  expose  the 
pollen  powder,  but  they  usually  do  just  before  or  just  after  opening. 
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It  is  therefore  wise  to  open  the  flower  artificially  some  hours  before  it 
would  do  it  naturally,  and  cut  away  the  anthers  before  they  mature 
with  the  point  of  a  scissors.  The  stigma  is  usually  not  in  receptive 
condition  till  some  hours  after  the  pollen  matures.  But  the  pollen 
desired  for  the  male  parent  can  be  applied  at  once  on  the  cutting  away 
of  the  anthers.  It  will  remain  there  till  the  pistil  needs  it,  and,  in  this 
way,  prevent  other  pollen  from  interfering  with  the  views  of  the  oper- 
ator. 

The  subject  of  the  cross-fertUization  of  flowers,  and,  indeed,  the 
whole  subject  of  the  fertilization  of  flowers,  continues  a  subject  of 
profound  interest  with  scientific  men.  It  is  not  so  many  years  since 
the  whole  subject  was  a  mystery.  True,  it  has  been  known  for  many 
centuries  that  the  date,  the  fig  and  other  fruits  required  the  flowers  of 
one  tree  to  exert  some  influence  on  the  productiveness  of  another ; 
but  the  exact  process  is  a  victory  by  modem  science.  Every  intelli- 
gent person  now  knows  that  the  organs  in  the  center  of  a  flower — the 
pistils — are  the  parts  of  the  flower  connected  with  the  seed-bearing 
system,  and  that  the  organs  next  surrounding  in  most  flowers  are  the 
stamens,  the  upper  portions  of  which — the  anthers — bear  the  pollen 
dust  that  gives  life  to  the  work  of  the  pistils.  Only  by  the  contact  of 
this  pollen  with  the  upper  portion  of  the  pistil — the  stigma — can  seed 
result.  But  pollen  will  not  always  act.  Very  often  pollen  from  the 
same  flower  is  of  no  account ;  pollen  from  some  other  flower  will  be 
active  when  its  own  pollen  is  inert.  Mr.  Darwin  held  that  foreign  pollen 
is  always  better  than  own  pollen,  and  that  it  is  for  this  reason  that  so 
many  flowers  are  arranged  that  it  is  only  with  great  diflSculty  the  plant 
can  make  use  of  its  own  pollen.  It  is  more  convenient  to  get  pollen 
from  another  flower  by  means  of  an  insect  seeking  honey  than  to  make 
use  of  its  own.  This  view  is  undoubtedly  true  in  the  main ;  but  it 
seems  to  your  Botanist  to  have  been  pushed  too  far.  In  the  clover, 
for  instance,  it  is  well  known  that  the  first  crop  seeds  but  poorly;  the 
second  crop  is  usually  relied  on  for  seed.  On  the  theory  that  insects 
are  so  necessary  to  cross-fertilize  the  flowers,  it  has  been  assumed  that 
the  necessary  insects  are  scarce  in  the  early  part  and  abundant  in  the 
later  part  of  the  clover  season ;  but  if  one  will  take  the  trouble  to 
look  at  the  clover  fields,  it  will  be  found  that  bees  and  butterflies  are 
equally  abundant  at  either  search.  It  will  be  found  further  that  the 
humble  bee  does  not  enter  the  mouth  of  the  flower,  as  it  should  do  to 
effiect  fertilization,  but  slits  the  side  of  the  flowers  and  extracts  the 
sweets  in  that  way.  Humble  bees  in  like  manner  slit  the  sides  of  all 
flowers  that  are  tubular  or  offer  any  difficulty  to  a  rapid  rifling  of  their 
treasures  by  these  creatures.  Productiveness  in  plants  only  follows 
some  check  to  vegetative  vigor.  No  trees  bear  fruit  until  this  vege- 
tative vigor  is  checked.  It  may  be  done  by  some  slight  injury,  such 
as  root  pruning  or  ringing  the  bark,  as  well  as  by  age.  When  this 
check  occurs,  the  plant  is  reproductive.  It  is  the  check  given  by 
mowing  off  the  first  crop  of  clover  that  makes  the  second  reproduc- 
tive, and  not  any  action  of  insects  in  cross-fertilizing.  This  seems  to 
be  better  understood  with  each  recurring  year.  Much  of  the  trouble 
with  the  light  crops  of  fruit  following  an  abundance  of  flowers,  re- 
ferred a  few  years  ago  to  matters  connected  with  fertilization  of  the 
flowers,  are  now  referred  to  questions  connected  with  the  vegetative 
and  reproductive  forces. 

Many  questions  connected  with  forestry  reach  your  Botanist.  Trees 
are  often  somewhat  nice  in  their  requirements.  The  failures  occasion- 


72 


AORICULTUBS  OP  PENNSYLVANIA.  [No.  2, 


ally  reported  often  come  from  the  soil  not  being  suited  to  the  kind,  or 
from  some  other  conditions  being  unfavorable  to  that  species  of  tree. 
The  Larch  and  the  Norway  spruce,  two  very  profitable  timber  trees 
in  the  high  northern  or  elevated  regions  of  Europe,  have  been  planted 
extensively  in  our  flat  prairie  lands,  where  the  long  summer  heats  are 
distasteful.  When  they  failed,  the  trees  have  been  set  down  as  unfa- 
vorable to  American  forestry.  Again,  some  species  are  more  liable  to 
the  attacks  of  insects  or  of  fungus  parasites  in  some  localities  than 
others.  All  these  things  have  been  better  studied  the  past  year  than 
ever  before.  As  a  rule,  the  various  species  of  oak  are  less  liable  to 
disease  or  insect  attacks  than  any  other,  and  the  white  pine  among  the 
soft  woods  is  the  most  generally  satisfactory.  In  planting  forests,  the 
trees  should  hot  be  set  very  close,  or  there  will  be  a  struggle  for  food 
and  growth  will  be  slow.  On  the  other  hand,  if  set  too  wide,  the  tree 
will  develop  strong  side  branches,  and  we  shall  not  get  the  much  de- 
sired long  straight  trunk. 

The  question  of  the  vitality  of  seed  has  several  times  come  before 
your  Botanist.  Many  people  note  that  when  a  forest  is  cleared,  an- 
other kind  of  tree  often  proceeds,  and  people  seem  to  believe  that 
the  seeds  of  the  new  growth  have  either  been  lying  in  the  soil  for 
ages,  or  that  the  trees  spring  up  from  the  ground  wholly  independent 
of  seed.  It  cannot  be  admitted  that  anything  in  these  latter  ages  can 
spring  from  the  earth  independently  of  seed.  We  can  only  consider 
how  the  seeds  get  here  to  introduce  the  new  growth.  It  can  readily 
be  shown  that  the  seeds  are  not  in  the  ground.  Larger  seeds,  like 
nuts  and  acorns,  can  readily  be  detected.  A  few  shovelfuls  of  earth 
put  into  a  tub  of  water  well  stirred  up,  and  then  allowed  to  settle, 
will  have  all  the  vegetable  substance  deposited  on  the  surface.  For 
smaller  seeds,  half  ajar  of  clay  in  water  shaken  up,  will  do  as  well. 
Your  Botanist  has  never  been  able  to  find  any  seed  under  such  trial. 
If,  however,  a  piece  of  wood  is  examined  before  the  trees  are  cut 
down,  very  often  numbers  of  little  trees  may  be  found  in  a  dwarf 
and  half-starved  condition,  remaining  for  years  but  a  few  inches  high, 
and  seeming  to  the  observer  to  be  but  part  of  the  ordinary  dwarf 
vestage  of  the  general  forest  undergrowth.  When  the  forest  is  cleared 
off^,  these  little  seedlings  at  once  start  up  into  the  successional  growth. 
This  can  be  noted  by  any  one  who  will  take  the  trouble  to  examine 
an  old  forest  before  the  trees  are  cut  down.  The  larger  seeds  are 
brought  by  crows,  and  other  members  of  the  animal  kingdom,  in  or- 
der to  be  eaten  more  at  leisure,  and  the  smaller  seeds  are  brought 
there  by  high  winds.  It  is,  however,  true  that  seeds  often  will  live  along 
time  in  the  earth,  or  anywhere,  where  a  continuous  low  temi)erature 
is  maintained ;  evidence  satisfactory  to  the  author  of  this  report,  by 
his  investigations  in  Alaska,  satisfies  him  that  both  plants  and  seeds 
will  exist  for  many  years  in  a  dormant  condition  under  glaciers,  grow- 
ing when  the  glaciers  recede ;  and  many  facts  are  uncontestable,  where 
some  flowers  and  vegetables  in  gardens  continue  to  appear  for  per- 
haps a  dozen  years  after  the  original  plants  seeded  in  the  ground. 

In  sending  plants  to  the  botanist  for  name,  they  are  often  sent  just 
as  gathered,  merely  rolling  them  in  paper,  or  putting  them  loose  in  a 
box.  They  come  rotten,  and  scarcely  distinguishable.  They  should 
be  pressed  dry  between  thicknesses  of  paper,  and  then  sent  flat  be- 
tween pasteboard  covers.  It  is  a  pleasure  to  reply  to  all  inquirers 
when  the  material  is  good,  but  a  sad  waste  of  valuable  time  to  both 
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the  sender  and  the  examiner,  when  nothing  can  be  made  of  a  reeking 
waste  of  decaying  weeds. 


By  Prof.  I.  Thornton  Osmond,  State  College^  Pa.,  MeteorologxBt  of  the  Board, 


Si^e— Ck>nstitution,  Oomposition,  StnictureT-Pressure— >Solar  Kadiation, 
Nature,  Abeorption,  Temperature— Movements,  CjKeneral,  Oyolonee, 
Tonmdoes — Meteors. 

Most  of  you  are  familiar  with  discussions  of  the  soil,  its  constitu- 
ents, condition,  cultivation,  etc.  It  id  in  the  soil  that  man  ivorks  in 
the  production  of  crops.  All  this  toil  of  his,  although  a  wise  Provi- 
dence makes  it  a  necessary  condition  of  bounteous  reaping,  is  but  an 
infinitesimal  part  of  the  work  actually  expended  upon  every  crop  be- 
tween the  germination  of  the  seed  and  the  maturing  of  the  product. 
The  kindly  Power  who  puts  forth  this  great  sum  of  work,  operates 
through  his  physical  agencies,  far  more  in  the  atmosphere  than  in  the 
earth.  He  attends  to  all  this  work  Himself,  and  has  put  none  of  it  in 
our  power  to  do,  so  we  do  not  usually  think  much  about  it.  I  propose 
to  talk  about  this  atmospheric  field  wherein  the  processes  of  nature  act- 
ing by  the  laws  of  a  beneficent  intelligence  do  a  hundred  million 
fold  the  work  for  making  crops  each  year  that  man  does  with  all  his 
industry  and  pains. 


The  height  of  the  atmosphere  has  not  been  accurately  determined. 
The  great  mass  of  it  is  near  the  earth,  three-fourths,  or  more,  of  it  be- 
ing below  the  tops  of  the  loftiest  mountains,  on  which  the  atmos- 
pheric pressure  is  small. 

The  force  of  gravity,  which  decreases  as  the  square  of  the  distance 
between  the  centers  of  the  attracting  masses  increases,  and  the  so- 
called  centrifugal  force  of  a  revolving  mass,  which  increases  as  the 
square  of  the  velocity  divided  by  the  radius  of  rotation,  will  be  in 
equilibrium  about  25,000  miles  from  the  center  of  the  earth.  Hence, 
at  a  distance  of  about  21,000  miles  above  the  earth's  surface,  particles 
of  air  would  be  thrown  off  into  space,  like  water  from  a  rapidly  mov- 
ing carriage  wheel.  There  can  scarcely  be  an  atmosphere  belonging 
particularly  to  the  earth  at  or  beyond  this  limit.  But  this  by  no 
means  proves  that  our  atmosphere  does  extend  to  this  height; 
satisfied  that  it  cannot  exceed  this,  we  are  to  find  what  part  of  this 
space  it  actually  fills,  if  we  can. 

Twilight  Own^e.— Opposite  the  sun,  the  conical  shadow  of  the 
earth  is  continually  thrown  on  or  through  the  atmosphere.  Just  after 
sunset  this  shadow  may  be  seen  rising  above  the  eastern  horizon,  rising 
higher  as  the  sun  is  farther  and  farther  below  the  western  horizon. 
The  boundary  of  this  shadow  and  the  illuminated  air  is  sometimes 
quite  distinct,  especially  in  the  tropics  where  the  conditions  are  most 
favorable 

Let  the  sun's  rays  just  pass  the  earth's  surface  at  D  (Fig.  I),  then 
DA  is  the  boundary  of  the  shadow.  An  observer  at  O  sees  this 
ascending  his  eastern  heavens.  Knowing  his  own  position,  the  angular 
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elevation  of  A  at  any  moment  and  the  position  of  D  (place  of  sun- 
setting)  at  that  moment,  he  can  by  simple  methods  of  trigonometry, 
familiar  to  every  surveyor  or  high  school  boy,  find  the  distance  Afi. 
The  solution  makes  AB  about  forty-five  miles,  after  corrections  for  re- 
fraction, etc.  Thus  it  is  evident  that  to  a  height  of  about  forty-five 
miks  there  is  an  atmosphere  sufficiently  dense  to  produce  optical 
effects  that  affect  the  sense  of  vision. 

Certain  phenomena  of  lunar  eclipses  give  evidence  of  an  atmos- 
phere capable  of  a  slight  refraction  of  light  at  a  height  of  sixty-six 
miles ;  and  the  observation  of  meteorites  and  auroroe  indicate  the  ex- 
istence of  a  very  attenuated  atmosphere  at  the  height  of  two  or  three 
hundred  miles,  or  even  higher. 

Possibly,  we  sometimes  lose  portions  of  our  atmosphere  ;  we  quite 
certainly  pick  up  gaseous  masses,  as  well  as  solid,  from  the  spaces 
through  which  we  are  ever  flying. 


Composition. — Air  was  considered  an  element  for  many  ages.  It  is 
but  little  more  than  a  century  since  its  composition  was  discovered. 
Dr.  Priestly  (whose  grave  is  in  Northumberland  county  in  this  State), 
discovered  the  element  oxygen  sometime  in  1774,  and  Lavoisier  in 
November  of  that  year  discovered  that  one-fifth  of  our  atmosphere 
was  this  gas,  oxygen.  This  was  not  two  years  before  the  Declaralion 
of  Independence. 

The  constituents  of  the  air  have  been  frequently  determined  with 
great  accuracy,  and  are  found  to  be  almost  invariable  in  their  propor- 
tions, slight  variations  occurring  in  large  cities,  and  great  variations 
near  volcanoes  and  other  special  regions  of  peculiar  phenomena. 
The  constituents  are,  by  volume  : 


Aqueous  vapor,  a  quite  variable  amount.  Small  and  variable  quan- 
tities of  ammonia,  nitric  acid,  hydrogen  sulphide,  ozone  and  some- 
times other  gases,  are  found. 

The  nitrogen,  oxygen  and  carbonic  acid  of  the  air  are  not  combined, 
and  are  of  different  density;  but  instead  of  being  in  layers,  densest 
below,  are  always  uniformly  distributed  in  the  above  ratio  in  any 
space.  In  cases  of  liquid  mixtures,  we  have  two  kinds  of  action.  In 
one,  as  oil  and  water,  the  order  of  density  is  observed.  In  the  other, 
as  alcohol  and  water,  each  liquid  spreads  throughout  the  volume  uni- 
formly. In  the  case  of  gases,  it  is  a  law  that  all  gases  (which  do  not 
chemically  combine)  distribute  themselves  throughout  the  space  oc 
cupied,  each  as  if  the  others  were  not  present.  A  denser  gas  will  rise 
and  mix  through  a  lighter.  This  law  of  diffusion  is  of  the  highest  im- 
portance to  animal  and  vegetable  life  by  the  part  it  plays  in  arranging 
the  constituents  of  the  atmosphere. 

Though  carbonic  acid  forms  but  .03  parts  in  100  of  the  air,  its  im- 
portance and  the  importance  of  its  diffusion  and  presence  everywhere 
are  manifest;  and  likewise,  the  importance  of  the  rather  small  con- 
stituent, aqueous  vapor.  But  the  immense  importance  of  the  part 
played  in  the  physical  phenomena  of  the  heavens  and  the  influence 
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Oil  the  life  of  the  earth  by  some  of  the  constituents  named,  of  which 
there  is  never  much  more  than  a  trace  present,  can  be  understood 
only  by  considerable  study  of  the  subject.  (See  absorption  and  tem- 
perature, under  Solar  Radiation,  below.) 

SiJ'ucture. — We  must  consider  not  only  the  constituents  of  the  at- 
mosphere, but  their  structure,  or  the  way  they  are  put  together  and 
their  relations  and  actions.  Suppose  a  cubic  inch  of  air  in  a  tube, 
under  a  tight  fitting  piston.  The  piston,  we  find,  is  easily  driven  fur- 
ther down.  Evidently  there  are  spaces  between  the  parts  of  the  air, 
or  the  structure  is  one  of  particles  and  interspaces  rather  than  contin- 
uous. This  reduction  of  volume  can  be  carried  a  great  way,  but  de- 
manding more  and  more  pressure.  What  is  the  size  of  the  particles, 
how  far  apart  are  they  ordinarily,  and  how  many  have  we  in  one  cubic 
inch  of  air?  As  the  result  of  a  great  deal  of  work  and  calculation, 
physicists  have  given  approximate  answers.  In  a  cubic  inch  of  air,  at 
ordinary  pressure  and  temperature,  there  are  about  300,000,000,000,- 
000,000,000 particles, each  about  t^oo^oooo  i^^^  diameter,  and  from 
TiFTruTnnnr  jifTfijiinf  <!)f  an  inch  apart  on  the  average.  Buteach  of  these 
has  a  velocity  of  about  1,500  feet  per  second,  so  that  it  has  about 
8,000,000,000  encounters  per  second  with  other  particles,  changing  its 
direction  more  or  less  each  time.  In  all  this,  no  two  particles  ever 
touch ;  but  as  they  rush  toward  each  other,  before  actual  collision  or 
contact  occurs  they  are  repelled  with  great  force. 

One  cubic  inch  of  air— No.  300,000,000,000,000,000,000  particles. 

Size,  -rsififhnniiF  i^^h  diameter. 

Distance,  ^ ooo^oo        goo 0  00  0  iiich. 

Velocity,  1,500  feet  per  second. 

Collisions,  8,000,000,000  per  second,  each 
particle. 

Everyone  has  seen  a  swarm  of  small  gnats,  of  a  summer  evening, 
stationary  as  a  body,  but  each  individual  in  rapid  movement.  If  we 
can  imagine  each  gnat  diminished  a  million  or  two  times  in  size,  and 
the  average  distances  between  the  gnats  several  million  times,  with  a 
corresponding  increase  in  the  number  of  gnats,  and  a  great  increase  in 
the  velocity  of  their  movements,  we  may  get  some  conception  of  what 
is  going  on  in  a  cubic  inch  of  ordinary  air.  Suppose,  now,  that  when- 
ever any  two  come  near  each  other  they  by  a  thrust  of  wings  or  legs 
hurl  each  other  away  with  quite  a  force.  Now,  if  we  inclose  our  swarm 
and  try  to  bring  them  into  less  space,  since  each  gnat  has  a  certain 
weight  and  moves  with  a  certain  velocity,  there  will  be  millions  of 
blows  during  each  second  against  each  square  inch  of  the  inclosing  sur- 
face. This  will  be,  in  efiect,  a  pressure  of  a  certain  amount,  increas- 
ing as  the  space  becomes  less  and  a  greater  number  per  second  of  gnats 
strike  or  are  hurled  against  each  square  inch  of  the  surface. 

Pressure. 

By  means  of  a  globe  suspended  to  a  fine  balance,  (Fig.  3)  we 
find  that  a  cubic  foot  of  air  at  60°  F.  and  ordinary  pressure  weighs 
about  eight  one  hundredths  of  a  pound.  Though  possessing  this  con- 
siderable weight,  the  air  does  not  fall  all  into  a  compact  covering  about 
the  earth.  This  is  due  to  the  peculiar  constitution  and  structure  that 
we  have  just  considered.  All  the  particles  are  strongly  drawn  toward 
the  earth,  but  the  continual  rapid  vibratory  movements  and  the  elas- 
ticity with  which  they  rebound,  prevent  very  close  approach  of  the 
particles  to  each  other.    Still,  those  portions  which  beside  the  attrac- 
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tion  of  the  earth  are  subject  also  to  the  force  with  which  large  amounts 
of  overlying  air  are  urged  toward  the  earth,  are  considerably  compressed. 
Thus  the  air  is  densest  at  the  surface  of  the  earth  and  grows  rarer  quite 
rapidly  as  the  vertical  height  increases. 

The  density  is  everywhere  as  the  pressure,  if  the  temperature 
is  uniform.  This  is  known  as  Boyle's  law.  It  is  easily  proven 
with  a  bent  tube,  Fig.  3,  with  the  shorter  part  closed.  The  bend,  a  b, 
is  just  filled  with  mercury,  and  b  d  contains  air  of  the  same  density 
as  that  without  the  tube.  If  mercury  is  i)oured  in  until  the  height  h  c 
gives  as  much  pressure  as  the  atmosphere  (about  thirty  inches  of  mer- 
curythe  air  in  c  d  is  under  double  pressure  and  occupies  but  half  its 
usual  volume.  The  relation  is  true  for  any  ordinary  pressures,  the 
volume  is  inversely  as  the  pressure.  To  state  this  in  reverse  order, 
the  less  volume  that  a  given  amount  of  air  occupies  the  greater  is  the 
pressure  on  the  surrounding  surfaces.  This  pressure,  as  we  have  seen 
is  due  to  the  rapid  blows  of  the  almost  infinite  number  of  particles. 
When  we  get  about  three  hundred  quentillions  of  these  in  a  cubic 
inch,  at  ordinary  temperature,  these  blows  give  a  steady  pressure  of 
fifteen  i)ounds  to  the  square  inch. 

Some  Florentine  pump-makers,  and  doubtless  others,  found  they 
could  only  raise  water  about  thirty  feet  high,  by  "  suction,"  in  their 
pumps;  and  that  if  the  pistons  were  pulled  much  higher  the  water 
would  not  follow.  They  appealed  to  the  philosopher,  Galileo,  for  an 
explanation.  The  easy  philosophy  of  that  day  explained  the  rising  of 
the  water  by  saying  nature  abhors  a  vacuum  and  tries  to  fill  it ;  whether 
nature  abhorred  a  vacuum  only  to  the  height  of  a  little  more  than 
thirty  feet,  or  whether  she  got  tired  of  filling  it  and  stopped  there,  I 
believe  was  never  decided.  Galileo  knew  that  liquids  transmit  pres- 
sure in  all  directions  undiminished  and  so  that  equal  areas  of  the  sur- 
rounding surfaces  sustain  equal  pressures;  so  that  a  pressure  on  the 
piston  P,  Fig.  4,  would  be  transmitted  down  the  tube,  then  horizon- 
tally, then  upward,  and  every  area  of  W  equal  to  P  would  experience 
a  pressure  equal  to  that  on  P.  He  knew  that  air  had  weight,  and 
must  press  on  the  water  in  a  well.  Fig.  4,  which  pressure  would  be 
transmitted  downward  and  horizontally  through  the  water,  and  so 
would  force  the  water  up  into  the  tube  of  the  pump  from  which  the 
air  had  been  removed,  moreover,  it  should  rise  until  the  pressure  pro- 
duced at  the  bottom  of  the  tube  by  the  column  of  water  in  it  equals 
the  pressure  of  the  air  (and  water)  outside  the  tube  at  the  bottom 
of  it. 

One  of  Galileo's  pupils,  Toricelli,  said  if  this  was  the  true  explana- 
tion, then  the  pressure  due  to  the  weight  of  the  air  should  sustain  a 
column  of  mercury,  13.6  times  as  dense  as  water,  only  one  13.6  part  as 
high  as  the  column  of  water.  He  filled  a  tube.  Fig.  5,  a  yardinlengtii 
with  mercury  and  inverted  it  with  the  open  end  in  a  bowl  of  mercury. 
The  mercury  in  the  tube  settled  to  about  thirty  inches  above  the  sur- 
face of  that  in  the  bowl.  To  complete  the  proot,  he  asked  a  relative 
living  near  a  mountain  to  repeat  the  experiment  on  the  mountain. 
Here,  above  a  portion  of  the  air,  the  mercury  in  the  tube  stood  at  but 
twenty-seven  inches. 

Thus  the  action  of  the  common  pump  was  fully  explained  and 
proved  to  be  due  to  the  pressure  of  the  atmosphere  arising  from  its 
weight ;  and  that  pressure  was  also  measured,  since  a  column  of  mer- 
cury of  one  square  inch  section  and  thirty  inches  high  weighs  fifteen 
pounds. 


Fig.  1.  fi9-  ^• 
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These  experiments  also  introduced  a  most  important  instrument, 
the  barometer.  This  instrument  measures  the  varying  pressure  of  the 
atmosphere.  Its  simpler  forms  are  familiar  to  everybody.  In  the 
aneroid  baromet-er,  the  pressure  is  measured  by  an  index  moved  by 
the  greater  or  less  flattening  of  a  curved  cover  of  a  tightly  closed  and 
exhausted  metallic  box.  If  a  pencil  is  attached  to  this  index  and 
presses  a  sheet  of  paper  drawn  uniformly  past  it  by  clock  work,  it 
gives  a  continuous  register  of  the  varying  atmospheric  pressure.  The 
mercurial  barometer  is  made  self-registering  in  a  number  of  ways. 
One  is  suggested  in  Fig.  18,  where  a  piston,  P,  floats  on  the  mercury 
and  works  a  lever,  L,  with  a  pencil  marking  on  C,  a  cylinder  driven 
by  a  spring  clock  and  covered  with  a  sheet  of  paper  ruled  horizontally 
for  fractions  of  inches  diff^erence  of  level  of  mercury  in  tube  and  cis- 
tern, and  ruled  vertically  for  time. 

The  barometer  has  been  of  the  greatest  importance  in  the  study  of 
meteorology  and  the  prediction  of  weather.  A  knowledge  of  the 
monthly  and  annual  mean  pressure  of  the  atmosphere  has  greatly  as- 
sisted to  explain  the  more  general  and  permanent  or  periodic  phenom- 
ena of  the  winds  of  the  earth,  and  the  continual  variations  of  pressure 
from  day  to  day  at  different  places  are  essential  factors  in  weather 
forecasts. 

Fig.  6  represents  the  mean  annual  pressure  at  different  latitudes. 
It  shows  the  greatest  average  pressure  at  about  35°  N.  latitude,  with 
nearly  as  great  a  mean  pressure  about  30^  S.  latitude.  Three  zones 
of  minimum  average  pressure  are  shown,  the  equatorial  region,  be- 
tween 60°  and  70°  N.  latitude,  and  about  70°  S.  latitude. 

At  any  given  place,  the  monthly  means  show  maxima  and  minima, 
occurring  pretty  regularly  from  year  to  year.  Fig.  7  shows  the  mean 
pressure  of  each  month  as  found  from  the  observations  of  several 
years  at  Pennsylvania  State  College.  And  the  curve  obtained  from 
the  observations  of  any  one  year,  would  not  difier  very  greatly  from 
the  curve  of  Fig.  7. 

And  again,  at  any  given  place,  the  mean  pressure  varies  with  the  time 
of  day.  Observations  at  Philadelphia,  continued  for  a  considerable 
period,  show  the  mean  pressures  at  the  hours  0,  3, 6,  9, 12  (noon),  15, 
18,  21,  24,  as  represented  in  Fig.  8. 

Another  regular  variation  of  mean  pressure,  but  of  very  little  mag- 
nitude, is  produced  by  the  moon  during  each  lunation. 

Combined  with  these  regular  periodic  changes  of  pressure  are  con- 
tinually occurring  irregular  variations  of  pressure  due  to  changes  of 
temperature,  humidity,  and,  perhaps  electrical  and  other  conditions 
of  the  air.  So  it  is  only  by  taking  the  means  for  a  long  time  that  the 
monthly,  daily,  or  other  regular  periodic  changes  for  any  place  can  be 
found. 

Solar  Radiation. 

Byron,  though  no  scientist,  has  given  a  vivid  picture,  in  his  Dream 
of  Darkness,  of  the  conditions  that  would  quickly  follow  the  shutting 
ofi*  of  the  solar  radiations  from  our  atmosphere : 

The  bright  sun  was  extinguished,  and  the  stars 
Did  wander  darkling  in  the  eternal  space, 
Rayless  and  pathless ;  and  the  icy  earth 
Swung  blind  and  blackening  in  the  moonless  air. 
«««««*«*« 

The  world  was  void, 
The  populous  and  the  powerful  was  a  lump, 
Seasonless,  herbiess,  treeless,  manless,  lifeleM, 


Digitized  by 


78  Agriculture  op  Pennsylvania.  [No.  3, 

A  lump  of  death— a  chaos  of  hard  clay. 
The  rivers,  lakes,  and  ocean  all  stood  still, 
And  nothing  stirred  within  their  silent  depths ; 
The  winds  were  withered  in  the  stagnant  air, 
And  the  clouds  perished.   »  *  «  ♦ " 

We  want  to  understand  something  about  this  wonderful  process  of 
solar  radiation  which  causes  nearly  all  the  varied  and  never  ending 
phenomena  of  the  skies  and  is  absolutely  essential  to  all  life,  vege- 
table and  animal  on  the  earth.  What  are  solar  radiations,  and  their 
properties,  and  how  do  they  interact  with  such  an  atmosphere  as  ours 
to  produce  the  seasons  and  climates,  the  winds  and  rains,  the  pressures 
and  temperatures,  the  vital  conditions  of  this  habitable  and  glorious 
earth  ? 

We  will  take  a  ray,  or  beam,  of  solar  radiations,  R,  Fig.  11,  admit- 
ted to  a  darkened  room,  and  passed  through  a  gl^iss  prism,  P.  On  a 
screen,  Z  S,  we  have  a  band,  A  Z,  of  brilliant  colors,  a  spectrum,  S. 
By  experiments  and  reasonings  and  tests  too  lengthy  to  describe  here, 
it  is  established  that  the  original  ray  consisted  of  vibratory  move- 
ments across  its  direction,  in  every  plane,  and  of  many  mUlions  dif 
ferent  rates,  or  periods,  of  vibration  and  different  wave-lengths,  B, 
Fig.  11.  These  different  vibrations  are  differently  retarded,,and  there- 
fore differently  bent  in  passing  through  P,  and  so  are  separated  into 
the  band,  or  spectrum,  S,  which  extends  much  farther  at  each  end 
than  the  space  covered  by  the  colors  seen  by  the  eye. 

Three  methods  are  now  possible  to  us  for  studying  these  radiations 
and  learning  more  about  their  nature  and  properties.  These  are  illus- 
trated, typically,  in  Fig.  12,  in  which  S  is  the  spectrum  from  the 
prism.  We  may  move  any  delicate  thermometric  instrument  along  S 
and  observe  its  changes.  We  may  note  the  difference  to  the  eye  along 
a  portion  of  S,  from  R  to  V ;  the  rest  of  it  is  not  visible.  We  may  put 
certain  chemical  compounds,  as  iodide  or  bromide  of  silver,  in  dif- 
ferent parts  of  S  and  observe  how  they  are  affected. 

Interesting  as  the  study  of  color  may  be,  and  imi)ortant  as  is  the 
chemical  action  of  the  solar  beam,  both  in  the  arts  of  life  and  in  the 
processes  of  nature,  we  shall  omit  further  notice  of  them,  and  consider 
only  the  thermic,  or  heat,  effects  of  solar  radiation. 

Practically  all  the  heat  of  the  surface  of  the  earth  comes  to  it  in 
solar  radiations  through  the  atmosphere.  The  amount  of  heat  thus 
received  annually  is  inconceivably  great.  To  measure  heat  and  say 
how  much  there  is  of  it,  we  must  take  some  quantity  of  heat  as  a 
unit  of  heat 

In  the  English  system  of  measures,  the  unit  of  heat  is  the  quantity 
of  heat  that  will  change  the  temperature  of  one  pound  of  water  one 
degree  Fahrenheit.  In  Fig.  9  are  two  equal  gas  flames  with  two  ex- 
actly similar  vessels  over  them.  In  one  vessel  is  a  pound  of  water  at 
32°  F.,  in  the  other  a  pound  of  mercury  at  32°  F.,  and  in  each  a  ther- 
mometer, t,  t'.  When  the  water  has  reached  the  temperature  35°,  a 
rise  of  3°,  the  mercury  has  a  temperature  of  about  130°,  a  rise  of  98°, 
nearly  thirty-three  times  as  great  a  change  of  temperature  as  was  pro- 
duced in  the  water,  and  yet  both  received  the  same  amount  of  heat 
So,  we  see  that  temperature  read  from  a  thermometer  does  not 
measure  quantity  of  heat.  Therefore,  the  unit  of  heat  is  taken  as  de- 
fined above. 

Now  this  amount  of  heat,  unit  of  heat,  can  be  produced  by  friction 
or  blows,  in  which  there  is  just  the  amount  of  work  done  that  is  done 
in  lifting  one  pound  772  feet  high^  or  772  i)ound8  one  foot  high;  and 
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it  is  also  found  that  for  every  unit  of  heat^  calorie,  used  in  the  cylinder 
of  a  steam  engine  the  piston  does  772  foot-pounds  of  work.  In  general, 
a  unit  of  heat  is  equivalent  to,  or  will  do,  772  foot-pounds  of  work. 
The  ability  of  anything  to  do  work  is  called  energy.  The  energy  of 
one  unit  of  heat— 772  foot-pounds. 

The  observation  of  the  amount  of  heat  the  sun  sends  the  earth  is 
among  the  most  important  and  diflScult  in  astronomical  physics,  and  is 
also  the  fundamental  problem  in  meteorology,  nearly  all  whose  phe- 
nomena would  become  predictable  if  we  knew  both  the  original  quan- 
tity and  kind  of  this  heat ;  how  it  aflfects  the  constituents  of  our  at- 
mosphere on  its  passage  earthward  ;  how  much  of  it  reaches  the  soil ; 
how,  through  the  aid  of  the  atmosphere,  it  maintains  the  surface  tem- 
perature of  the  planet ;  and  how,  in  diminished  quantity  and  altered 
kind,  it  is  finally  returned  to  outer  space."  [S.  P.  Langley,  Re- 
searches on  Solar  Heat,  p.  11.] 

This  observation  has  occupied  much  of  the  labors  of  Herschel,  Pouil- 
let,  Erricson,  Crova  and  others,  in  the  last  fifty  or  sixty  years.  The 
latest  and  best  work  in  this  research  is  that  of  Prof.  Langley,  of  Alle- 
gheny Observatory.  Fig.  10  gives  a  view  (vertical  section)  of  an  ac- 
tinometer,  used  by  Orova  and  by  Langley.  S  and  S'  are  spherical  shells 
between  which  water  enters  at  P',  and  discharges  at  P.  Two  tubes 
are  inserted  in  S,  and  two  thermometers,  t  and  t',  pass  through  the 
tubular  axes  of  support,  one  into  S  and  the  other  into  the  water.  The 
solar  rays  fall  a  noted  time  on  t,  and  its  change  of  temperature  is 
noted.  If,  now,  we  know  the  amount  of  heat,  in  heat  units,  required 
to  make  any  given  change  of  temperature  in  the  thermometer  t,  by 
finding  the  rate  at  which  its  temperature  begins  to  change,  we  have 
the  means  of  determining  the  amount  of  heat  received  per  second  on 
each  square  inch  of  surface  perpendicular  to  the  rays. 

Langley  gives  the  latest  results  of  actinometric  research.  He  says, 
my  conclusion  is  that  we  can  adopt  three  calaries  as  the  most  proba- 
ble value  of  the  solar  constant^  by  which  I  mean  that  at  the  earth's 
mean  distance,  in  the  absence  of  its  absorbing  atmosphere,  the  solar 
rays  would  raise  one  gramme  of  water  three  degrees  Centigrade  for 
each  square  centimeter  of  surface  perpendicular  to  them."  [The  calo- 
rie he  uses  is  about  O.OOi  as  much  heat  as  that  defined  above.]  "  This 
would  melt  an  ice  shell  178.6  feet  thick  annually  all  over  the  earth. 
Somewhat  less  than  two-thirds  of  this  amount  reaches  us  at  the  sea 
level  ordinarily  from  a  zenitli  sun,"  and  increasingly  less  as  the  sun 
is  nearer  the  horizon,  "let  the  temperature  of  the  earth's  surface  is 
not  due  principally  to  this  direct  radiation,  but  to  the  quality  of  selec- 
tive absorption  in  our  atmosphere,  without  which  the  temperature  of 
the  soil  in  the  tropics  under  a  vertical  sun  would  probably  not  rise 
above  —200^  0." 

The  surface  temperature  of  the  earth,  and  with  it  the  existence  of 
our  race,  and  of  all  organized  life,  are  dependent  on  this  selective  ab- 
sorption^ a  physical  process  in  the  atmosphere  due  to  the  physical 
properties  of  air  and  of  solar  radiations. 

Returning  to  Fig.  12,  we  have  the  solar  radiations  separated  and 
spread  along  a  band,  or  spectrum,  s,  arranged  in  the  order  of  some  of 
their  physical  properties,  wave-length  and  period  of  vibration.  At  a 
and  z,  the  longest  and  the  shortest  wave-lengths  yet  measured,  they 
are  0.000118-inch  and  0.000012-inch ;  at  r  and  v,  the  extreme  visible 
parts,  or  colors,  of  the  spectrum,  the  wave-lengths  are  0.000030-inch 
and  0.000015-inch.   If  we  take  a  very  narrow  vessel  of  water  con- 
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taining  a  fine  thermometer  and  expose  it  ( Fig.  13 )  for  the  same 
length  of  time  in  different  parts  of  the  spectrum,  we  shall  find  the 
changes  of  temperature  quite  unequal,  lessening  notably  toward 
the  end  z,  and  also  very  near  the  end  a.  If  we  weigh  the  water  and 
take  its  changes  of  temperature  in  equal  times  along  the  spectrum, 
we  can  find  the  relative  amount  of.  heat  received  at  each  place,  and 
from  this,  as  explained  above,  the  relative  energy  or  working  ability 
of  the  rays  of  different  wave-lengths.  Instead  of  a  vessel  of  water 
and  thermometer,  a  very  much  more  sensitive  and  accurate  apparatus 
(a  thermopile^  T,  and  galvanometer,  G.  Fig.  13)  is  actually  used  in 
such  work. 

Professor  Langley  greatly  improved  the  construction  of  this  appa- 
ratus, in  a  new  instrument  called  a  bolometer.  With  this  he  has  very 
carefully  measured  the  energy  at  every  part  of  the  spectrum,  and 
plotted  it  by  setting  up  lines  proportioned  to  the  energy  at  each  part 
and  connecting  the  tops  of  these  lines ;  this  gives  the  curve  I,  Fig.  14. 
He  then  went  to  Mt.  Whitney,  in  the  Sierra  Nevadas,  over  14,000  feet 
high,  leaving  more  than  one-third  of  the  atmosphere  below  him,  and 
again  measured  the  heat  along  the  spectrum,  and  plotted  the  energy 
of  the  different  radiations  when  they  had  passed  through  less  than 
two-thirds  of  the  earth's  atmosphere.  From  this,  he  determines  what 
the  energy  of  each  part  of  the  spectnim  would  be  outside  the  atmos- 
phere. The  mean  of  his  results  is  represented  in  curve  II,  Fig.  14. 
It  is  notably  different  from  I,  not  only  in  greater  amount,  but  in  the 
distribution  of  energy.  This  shows  that  some  of  the  radiations  are 
much  more  absorbed  than  others  by  the  air.  While  the  radiations  of 
great  wave-length  have  nearly  the  same  energy  in  both  curves  (at 
mean  sea  level  and  outside  the  atmosphere),  those  of  short  wave-length 
have  lost  a  great  part  of  their  energy  at  sea  level ;  or  rather,  a  great 
part  of  these,  two-thirds  of  some  of  them,  has  been  absorbed  by  the 
air.  The  greater  the  wave-length,  then,  the  greater  the  percentage 
transmitted  through  the  air.  Now  when  these  radiations  fall  upon 
the  earth  they  produce  heat  and  so  maintain  the  necessary  tempera- 
ture of  the  globe.  To  do  this  it  is  necessary  that  they  should  not  pass 
out  again  through  the  air  as  readily  as  they  were  first  transmitted. 
The  highest  temperature  of  the  earth's  surface  gives  radiations  of 
much  greater  wave-length  than  the  longest  measured  in  the  spectrum, 
and  to  these  the  atmosphere  must  be  highly  impervious.  Their  absorp- 
tion by  the  air  near  the  earth's  surface  heats  this  lower  air ;  and  thus 
the  solar  radiations  that  have  passed  through  to  the  earth,  and  under- 
gone a  change  at  its  surface,  are  largely  retained  and  furnish  heat 
where  it  is  needed,  at  the  bottom  of  the  atmosphere. 

Curve  L  Fig.  14,  is  much  notched,  showing  excessive  absorption  of 
certain  radiations.  It  is  found  that  very  small  percentages,  or  even  a 
fractional  per  c^nt.  of  certain  gases  mixed  with  air,  have  a  wonderful 
absorptive  power  for  heat  and  light  radiations.  Fig.  16,  H,  is  a  vessel 
of  hot  water  and  a  thermometer,  t.  The  radiations  pass  through  the 
long  tube  with  glass  or  rock  salt  covers  at  the  ends  and  fall  on  the 
thermopile,  P.  By  the  small  lateral  tubes,  the  air  may  be  removed 
or  different  gases  admitted.  Tyndall  found  that  if  the  absorption  of 
heat  radiations  by  one  atmosphere  of  air  was  called  one,  that  by  one 
atmosphere  of  carbon  dioxide  (carbonic  acid)  was  90,  marsh  gas  403, 
sulphurous  acid  gas  610,  ammonia  gas  1196,  and  water  vapor  14,400. 
The  small  portions  of  these  substances  in  the  air  (the  water  vapor 
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sometimes  being  considerable)  absorb  very  large  amounts  of  solar  ra- 
diations of  certain  wave-lengtns. 


The  atmosphere  contains,  approximately,  6,166,415,570,382,815  tons 
of  air,  and  3,854,009,731,500  tons  of  water,  the  latter  being  very  roughly 
calculated. 

We  have  found  that  the  solar  radiations  pass  through  this  in  con- 
siderable proportion  without  much  effect  upon  it,  and  their  energy  is 
expended  in  heating  the  surface  of  the  earth  and  the  lower  atmos- 
phere. The  heat  thus  received  per  square  foot  of  the  earth's  surface, 
one  calorie  =  772  foot-pounds,  is  83  foot-pounds  per  second  under  di- 
rect rays  of  sun  ;  or  is  equal  to  the  work  of  a  one-horse  power  engine 
on  every  six  square  feet :  or  taking  the  whole  surface,  parts  of  which 
are  variously  inclined  to  the  solar  rays  and  half  of  which,  at  any  in- 
stant, is  receiving  no  rays,  is  equal  to  one-horse  power  engine  for  every 
lifty  square  feet  of  the  earth's  surface  working  constantly.  Part  of 
t  his  inconceivable  quantity  of  work  is  spent  in  the  growth  of  vegeta- 
tion ;  another  part,  probably,  in  the  production  of  magnetic  and  elec- 
trical actions  ;  another  i)art  of  it  is  spent  in  evaporating  water  from 
the  surface  of  the  land,  oceans,  lakes,  etc.,  to  the  amount  of  hundreds 
of  billions  of  tons  annually,  the  evaporation  of  each  ton  requiring 
nearly  two  million  calories  of  heat ;  other  parts  may  be  spent  in  ways 
we  know  not  of ;  but  finally  there  is  a  gruat  amount  of  this  heat  en- 
ergy expended  in  putting  the  several  quadrillions  of  tons  of  air  and 
vapor  in  the  atmosphere  into  continual  and  sometimes  violent  move- 
ments. 

As  indicated  above,  at  any  instant  of  time  the  quantity  of  energy 
per  square  foot  being  received  differs  greatly  over  the  earth's  surface; 
and  as  the  hours  of  the  day  and  the  seasons  of  the  year  chang;e,  the 
amount  received  at  any  given  place  is  also  continually  changing. 
Thus  the  air  is  being  continually  lifted  up  against  gravity  and  let 
down  and  this  action  varies  in  rate  and  amount  from  place  to  place 
over  the  earth.  This,  the  elastic  reactions  of  the  portions  of  the  air  on 
each  other,  the  rotary  motion  of  the  earth,  and  other  causes,  combine 
to  keep  the  atmosphere  in  continual  movements.  Some  of  these  are 
quite  regular  and  periodic,  others  very  irregular.  The  great  excess  of 
energy  received  in  the  equatorial  regions  at  all  times  causes  a  contin- 
uous uprising  of  the  air  ;  the  air  from  both  sides  flowing  in  to  supply 
the  place  of  that  ascending,  and  in  turn  ascending,  also,  to  flow  over 
toward  the  polar  regions,  sink  toward  the  earth,  and  again  flow  into 
the  equatorial  zone  to  re-ascend.  This  quite  regular  general  move- 
ment is  shown  in  Fig.  16  by  the  direction  of  the  arrows.  The  upper 
current  toward  the  poles  divides  about  latitude  35°  N.  and  30°  S.,  part 
descending  and  continuing  toward  the  poles  as  surface  currents  ;  the 
return  currents  from  the  poles  to  35°  N.  and  30°  S.  lying  between 
these  upper  and  lower  polar  currei-ts.  In  the  neighborhood  of  35°  N. 
and  30°  8.  there  is  a  region  of  quite  variable  surface  movement  of  the 
air  according  as  the  one  or  the  other  surface  current  advances  or 
recedes,  or  they  become  mixed,  with  continual  irregular  fluctuations. 
The  effect  of  the  upward  movement  of  the  air  near  the  equator  and  of 
the  downward  movement' of  a  part  of  it  near  35°  N.  and  30°  S.  on  the 
mean  atmospheric  pressure  is  seen  in  the  curve  of  mean  pressure,  Fig. 
6.  While  this  general  movement  is  going  on,  the  earth  is  turning 
around  its  axis,  carrying  the  atmosphere  with  it,  and  thus  the  airmov- 
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inp:  toward  the  equator  is  constantly  passing  oyer  regions  moving 
more  rapidly  to  the  eastward  than  it  is  doing.  This  causes  what  would 
be  south  and  north  currents  to  become  currents  toward  the  south-west 
and  north-west,  Fig.  16.  And  beyond  35^  N.  and  30°  S.,  where  the 
air  is  constantly  passing  over  regions  moving  to  the  east  Jess  rapidly 
than  itself,  the  currents  become  toward  the  north  east  and  the  south- 
east. 

Bearing  in  mind  the  general  movement  described,  let  a  region  of  a 
few  hundred  square  miles  (Fig.  16)  be  excessively  heated,  making  a 
very  strong  upward  movement  of  the  air,  and  inrush  of  air  from 
around  this  place.  The  inward  movement  from  all  directions,  combined 
with  the  general  movement,  produces  a  rotation  counter-clockwise, as 
shown  by  the  curved  arrows. .  Thus  a  circular  motion  is  given  to  a 
body  of  air  of  fifty,  a  hundred,  perhaps  two  hundred,  miles  radius. 
This  is  a  cyclone.  The  barometer  is  very  low  in  its  center;  the  up- 
ward movement  considerably  diminishes  the  atmospheric  pressure. 
The  heated  air,  often  very  m<  isr,  rising  here,  cools  both  by  expansion 
and  removal  from  the  earth,  and  much  of  its  vapor  is  condensed  and 
falls  as  rain.  This  great  rotating  mass,  in  the  midst  of  the  souih- 
westerly  moving  atmosphere,  and  on  the  rotating  globe,  is  forced,  ac- 
cording to  well-known  dynamical  laws,  to  move  along  a  curved  path 
bearing  north-westward,  until  it  reaches  the  region  of  north-eastern 
movement,  when  its  path  turns  in  a  curve  to  the  north-east.  Cyclones 
may  start— originate — farther  from  the  equator,  even  to  the  north- 
ward of  35°,  and  pursue  but  a  part  of  the  curved  path.  They  gradu- 
ally lose  their  rotary  movement  by  friction  with  the  surrounding 
mass  of  air  and  from  other  causes. 

It  follows  that  from  about  35°  N.  up  to  pretty  high  latitudes,  as  in 
the  United  States,  cyclones  (the  large  storms  that  last  several  days) 
move  north-easterly,  or  almost  eastward,  as  up  the  Atlantic  coast,  just 
inland,  or  a  little  out  at  sea,  and  going  off  eastward  over  the  Atlantic. 
Those  originaiing  in  a  higher  latitude,  as  the  upper  Mississippi  valley 
or  Montana,  move  nearly  eastward,  a  little  tendency  northward,  and,  if 
not  spent,  go  off  upon  the  Atlantic.  The  local  physical  features  of  the 
earth,  mountains,  large  bodies  ol  water,  deserts,  large  forests,  etc., 
vary,  to  some  extent,  the  paths  of  cyclones. 

Take,  now.  one  of  these  cyclones  (Fig.  17)  moving  easterly,  as  in- 
dicated by  the  large  arrows  E  E  E.  Simultaneous  observations  of 
the  direction  and  velocity  of  the  wind  always  show,  in  a  general  way, 
the  conditions  represented  in  P  ig  17.  In  the  region  immediately  sur- 
rounding the  cyclone  is  the  anti-cyclone,  where  the  wind  is  blowing 
in  all  directions  awav  from  the  cyclone,  and  is  usually  quite  moder- 
ate in  velocity.  Then  there  is  a  circular  region  of  very  little  move- 
ment (and  high  pressure,  barometer).  Within  this  is  the  cyclone,  the 
wind  from  every  direction  blowing  inward,  with  increasing  velocity 
nearer  the  center,  as  indicated  by  the  longer  arrows,  but  nearly  null  in 
the  central  space.  At  a  place  located  on  the  line  of  the  upper  arrow, 
E,  the  storm,  preceded  usually  by  a  wir)d  to  the  south-east,  begins 
with  a  wind  to  the  north-west,  or  nearly  west,  changing  to  a  wind  to 
the  southward.  At  a  place  on  the  line  of  the  central  path  of  the  cy- 
clone, after  a  wind  from  the  north-west  usually,  the  storm  begins  with 
the  wind  from  the  south-east,  with  comparative  calm  following  (as, 
the  center  passes  over),  and  then  wind  Irom  the  north-west.  At  a  place 
so  situated  that  the  southern  portion  of  the  cyclone  passes  over  it, 
after  a  northerly  wind  usually,  the  storm  begins  with  wind  from  south- 
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east  or  south,  and  the  wind  changes  (going  clockwise)  to  south,  south- 
west, west  or  north-west.  The  north  and  south  diameter  of  a  cyclone 
is  usually  greater  than  the  east  and  west  diameter,  and  the  outline 
irregular. 

The  water  which  falls  as  rain  at  any  place  during  the  passage  over 
it  of  a  cyclone  may  have  been  evaporated  from  any  large  bodies  of 
water  (or  much  even  from  large  forests  or  regions  of  heavy  vegeta- 
tion) lying  in  any  direction,  or  at  almost  any  distance,  from  the  place 
of  falling.  Once  in  the  air  as  vapor  the  winds  may  carry  it  first  in 
one  direction  and  then  another,  for  small  or  for  great  distances,  till 
finally  caught  in  the  cyclonic  movement  and  attendant  conditions  it 
is  precipitated  as  rain. 

The  atmospheric  movements,  maintained  by  the  energy  received  in 
the  8c»lar  radiations,  are  the  great  transporting  agencies  whereby  the 
oceans,  Hrst  lifted  in  the  air  also  by  solar  energies,  are  continually 
carried  over  the  continents  to  supply  the  vast  demand  of  all  the  or- 
ganic life  of  the  world.  Nor  is  it  alone  an  ocean  of  water  continually 
lifted  by  the  sunbeams,  transported  by  sun-impelled  winds  and  aerial 
movements,  and  falling  on  all  the  land  to  water  the  earth  that  it  may 
bud  and  bring  forth.  A  ton  of  water,  evaporated  by  equatorial  heat, 
holds  in  its  vapor  an  added  energy,  which  is  carried  with  the  ton  of 
vapor,  and  when  this  is  condensed  into  water  (rain)  is  given  out  as 
heat — about  two  million  calories,  or  units  of  heat,  as  above  defined. 
The  evaporation  of  millions  of  tons  of  water  daily  in  equatorial  re- 
gions, where  heat  is  received  in  excess,  and  the  transportation  of  a 
considerable  portion  of  this  vapor  to  descend  in  rains  in  higher  lati- 
tudes, where  heat  may  be  received  insufficiently,  is  a  system  of  heat- 
carnage  and  supply  ihat  would  exhaust  the  mines  and  forests  of  the 
earth,  and  all  the  shipping  and  railroads  of  the  nations  in  an  incalcu- 
lably short  time.  By  it  temperate  climates  and  the  productive  area 
of  the  earth  are  greatly  enlarged. 

Little,  if  at  all,  can  we  control  meteorological  conditions  and  ac- 
tions; but  a  knowledweof  the  principles  and  laws  of  this  domain  may 
enable  us  to  so  manage  and  conduct  our  affairs  that  they  shall  work 
for  us  and  not  against  us,  and  that  we  may  do  intelligently  and  effi- 
ciently our  little  part  of  working  together  with  the  Infinite  Power  in 
making  the  earth  yield  abundantly  all  that  contributes  to  our  physi- 
cal and  rational  well-being. 

i  

SUGhGBSTIONS  IN  RELATION  TO  FORESTRY. 


By  Prof.  W.  A.  Buckhout,  State  Cotlege, 


[Read  at  Belief onte  meeting.] 

It  is  often  said,* to  the  reproach  of  those  who  advocate  an  interest  in 
forestry,  that  they  have  nothing  practical  to  offer  or  suggest,  that  they 
are  mere  alarmists  painting  in  vivid  colors  the  death  and  destruction 
which  are  to  ft»llow  when  our  forests  and  our  limber  are  gone,  but 
that  they  totally  fail  whdn  they  undertake  to  devise  practical  means 
for  averting  the  calamity  which  is  to  come.  While  I  do  not  believe 
that  the  objection  is  well  founded,  it  evidently  behooves  the  advocates 
of  forestry  to  step  forward  and  present  their  case  in  as  strong  a  light 
as  possible.    In  brief,  that  case  is  this :  The  marvelous  rapidity  in  the 
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increase  of  our  population,  and  the  consequent  demand  for  lumber 
and  wood,  for  various  purposes,  are  making  such  drafts  upon  our  tim- 
ber lands  that  it  will  not  be  long  before  the  supply  will  be  exhausted 
in  all  the  old  settled  parts  of  the  country.  The  natural  process  of  re- 
foresting is  so  slow  and  uncertain  that  but  little  value  can  be  derived 
from  it  unless  it  is  supplemented  by  the  fostering  care  of  man. 

Besides  their  direct  commercial  value,  forests  are  of  marked  benefit 
in  that  they  are  the  most  efficient  conservators  of  our  water  supply 
that  it  is  possible  to  have.  I  do  not  refer  to  the  much  disputed  ques- 
tions of  the  effect  which  forests  have  upon  the  absolute  amount  of 
rain  which  falls,  but  to  the  protection  which  they  give  to  our  streams, 
and  to  the  conservation  of  our  water  supply  in  its  general  sense.  Re- 
garding this  I  think  there  is  no  doubt. 

If,  then,  forests  have  this  double  function  of  supplying  one  of  the 
most  useful  of  the  raw  productions  of  the  country,  and  of  regulating 
its  water  distribution,  what  can  be  done  toward  keeping  them  in  the 
most  serviceable  condition  ? 

There  are  two  ways :  First,  to  allow  and  encourage  by  care  and  at- 
tention a  second  growth  of  timber;  and  second,  to  plant  trees  in  large 
numbers,  in  other  words  to  raise  a  forest  as  one  would  raise  any  crop. 

To  both  methods  there  are  several  difficulties,  the  chief  of  which 
are  that  trees  at  best  grow  so  slowly  that  they  can  scarcely  be  com- 
pared with  ordinary  farm  crops  or  even  crops  of  fruit,  and  so  long 
a  time  is  requiredv  before  reaching  a  usable  size,  that  they  are  sub- 
ject to  many  and  peculiar  dangers;  moreover,  there  is  a  possibility 
that  the  ingenuity  of  man,  and  discoveries  yet  to  be  made,  may  make 
the  forest  products  of  much  less  value  than  they  now  are.  This  look- 
ing forward  into  the  distant  future  (distant  to  us  I  mean)  is  not  an 
easy  matter,  but  it  seems  scarcely  possible  for  the  peculiar  protective 
agency  of  forests  to  be  supplied  by  any  other  means  than  by  the 
forests  themselves. 

If,  then,  we  grant  that  the  probabilities  are  all  in  favor  of  the  per- 
petual need  of  forests,  what  more  can  be  done  towards  their  produc- 
tion than  nature  is  doing  alone. 

We  find  that  as  a  very  frequent  rule  second  growth  trees  are  not  of 
the  same  kind  as  the  original ;  that  a  pine  forest  is  succeeded  by  some 
less  desirable  species,  and,  moreover,  the  trees,  whatever  they  are, 
are  very  often  so  few  that  they  not  only  do  not  make  rapid  headway 
against  the  bushes  and  weeds,  but  that  they  tend  to  develop  side 
limbs  too  much,  and  fail  to  make  long,  straight  trunks,  such  as  in  later 
life  will  make  the  clear  stuff,  free  from  knots,  which  marks  the  best 
lumber;  hence  nature's  process  of  re-foresting  m^ist  be  supplemented 
very  much  by  man's  effort.  How  practicable  it  may  be  to  sow  seeds 
of  forest  trees,  or  to  transplant  trees  on  a  large  scale,  can  never  be 
known  except  by  trial.  There  are  some  cases  on  record  by  which  we 
can  get  a  partial  knowledge  of  results  obtained  within  a  limited  time; 
not  so  complete  as  it  is  desirable  to  have,  nor  so  conclusive;  since, 
while  they  show  unmistakably  that  forests  can  be  raised  by  planting 
seeds  or  young  trees,  they  do  not  satisfy  us  as  to  the  best  and  cheapest 
methods  for  doing  the  work  in  mountainous  regions  like  our  own.  It 
is  not  best  to  enter  into  consideration  of  these  cases  now.  further  than 
to  say  that  they  comprise  planting  under  a  considerable  variety  of 
conditions,  in  poor  soil  and  in  good  soil,  on  shifting  sands  and  on 
rocky  hillsides,  and  in  different  parts  of  the  country. 

The  few  suggestions  which  I  have  to.  make  are  based  chiefly  upon 


Off.  Doc]   Pennsylvania  State  Board  of  Agriculturk. 


85 


observation  of  some  cases  of  natural  second  growth  timber  which  is  for 
some  reason  much  better  than  the  average. 

It  was  twenty-one  years  ago  that  I  first  saw  a  small  tract  of  second 
growth  white  pine  on  what  we  call  the  barrens  in  this  county.  I 
much  regret  that  I  did  not  then  have  suflScient  forethought  to  meas- 
ure the  trees  and  make  some  estimate  of  the  number  upon  a  given 
area.  I  only  remember  that  I  was  attracted  by  the  vigor  of  the  trees, 
their  closeness,  and  the  evident  struggle  which  they  were  making 
with  one  another  to  see  which  would  survive.  They  covei^ed  the 
ground  to  the  exclusion  of  everything  else;  their  trunks  had  already 
become  divested  of  living  branches  below,  and  their  tops  made  a 
canopy  through  which  but  little  light  fell. 

At  the  present  time  this  little  tract  still  stands  out  in  marked  con- 
trast to  the  mixed  oak  and  pine  about  it.  The  trees  are,  of  course, 
much  fewer  in  number,  but  would  still  attract  attention  because  of 
their  symmetry,  their  closeness  and  the  rapidity  with  which  they  are 
growing  into  first  class  timber.  They  average  sixty  feet  high.  Their 
boles  are  clean  of  limbs  below,  and  for  quite  a  distance  further  there 
are  no  living  limbs,  only  the  remnant  of  dead  ones  which  are  slowly 
dropping  to  the  ground.  Where  no  cutting  has  been  done  they  still 
stand  remarkably  close,  averaging  five  to  the  square  rod,  and  measures 
near  the  base  eight  to  fifteen  inches  in  diamet<er.  They  still  shade 
the  ground  so  completely  that  but  little  undergrowth  of  any  kind  is 
possible.  But  few  trees  have  been  cut  except  such  as  were  under 
eight  inches  in  diameter,  and  hence  were  nearly  crowded  out  and 
could  not  have  held  their  places  much  longer. 

By  counting  the  rings  of  growth,  these  trees  appear  to  be  about 
forty  years  old,  and  as  this  seems  to  correspond  with  the  recollection 
of  the  few  persons  who  know  their  history,  I  think  we  may  assume 
that  this  is  very  near  to  their  correct  age.  At  the  present  time  they 
appear  to  be  making  not  more  than  a  quarter  of  an  inch  a  year, 
while  in  the  first  ten  or  fifteen  years  they  som^^times  made  one-half 
of  an  inch  a  year.  But  I  was  not  able  to  find  live,  fresh  stumps,  nor 
stumps  of  the  largest  trees,  by  which  to  get  accurate  figures  of  this 
kind.  It  is  certain,  however,  that  the  present  rate  of  growth  is  com- 
paratively slow. 

I  have  tried  to  have  practical  lumbermen  give  me  the  value  per  acre 
of  this  young  timber,  but  on  account  of  the  small  size  of  the  trees, 
which  unrits  them  for  general  use,  the  most  that  can  be  said  is  that  it 
is  growing  in  value  all  the  while,  and  is  worth  more  to  hold  than  for 
present  use ;  if  used  now  it  would  cut  very  much  to  waste,  and  is 
suitable  only  for  a  few  purposes.  Forty  years  ago  then,  this  small 
tract  of  land  received  a  shower  of  white  pine  seed  from  some  old  trees 
— a  single  one  of  these  trees  some  four  feet  in  diameter  is  still  stand- 
ing, and  numerous  old  stumps  and  logs  attest  to  the  presence  of  others. 
Favoring  conditions  permitted  a  very  lar2;e  number  of  these  seeds  to 
germinate,  and  probably  the  young  trees  stood  not  far  from  one  to  the 
square  foot  of  ground  at  the  time  when  they  obtained  sole  possession. 
Having  gained  this  one  point,  complete  possession,  they  entered  upon 
a  race  and  a  battle  with  one  another,  and  that  is  still  going  on,  and 
will  not  end  until  the  axe  or  fire  of  the  lumbermen  sweep  them  away. 
Such  cases  as  these  ought  to  be  of  special  value  in  teaching  us  that 
what  nature  does  so  successfully  by  her  own  unaided  efforts  may  be 
done  fully  as  well,  and  upon  a  much  larger  scale,  where  the  intelligent 
efforts  of  man  shall  be  added.    Brought  down  to  a  practical  sug- 
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gestion,  Pennsylvania  has  some  thousands  of  acres  of  land  which  are 
poorly,  if  at  all,  adapted  to  cultivation,  which  are  in!  various  de^ees 
of  nudity  and  unproductivenes  .  Though  once  well  forested,  they 
have  been  stripped  of  all  that  was  worth  the  handling  and  are  now 
practically  abandoned  to  nature.  She  does  her  best  to  cover  their 
nakedness,  but  it  is  only  here  and  there  that  it  is  done  in  just  the  way 
which  most  nearly  meets  man's  necessity.  Moreover,  these  lands, 
made  up  largely  of  our  low  mountain  ridges,  are  so  intercalated  or 
even  interlaced  with  the  fertile  arable  lands  through  a  very  large 
part  of  the  State,  that  we  have  the  best  possible  relation  between 
forested  and  cultivated  areas.  Happily,  too,  these  mountain  ridges 
offer  little  inducement  to  cultivation,  and  it  is  highly  probable  that  in 
this  wooded  state  they  are  eflScient  agents  in  equalizing  our  climate, 
as  they  certainly  have  been  and  are  sources  of  wealth  through  their 
timber  supply.  It  remains  for  us  to  see  that  the  proper  relation  be- 
tween our  wooded  and  arable  districts  is  maintained,  and  1  wish  to 
lay  special  emphasis  upon  the  practicability  of  aiding  nature  to  secure 
a  thickly-set,  vigorous  stand  of  trees,  whereby  a  greater  number  may 
be  produced  upon  a  given  area,  and  such  as  will  make  the  most 
valuable  building  material  for  use  in  the  future.  Herein  is  field  for 
the  labor  of  men  with  means  and  land,  who  are  looking  about  for 
more  worlds  or  woods  to  conquer.  Amid  numerous  investments,  why 
not  make  one,  larger  or  smaller,  in  forest- planting? 

A  few  words  as  to  the  objections  which  are  generally  given  to  suih 
a  novel  suggestion.  It  will  probably  be  said  that  much  of  this  moun- 
tain land  is  so  stony  as  to  be  totally  unfit  for  any  kind  of  vegetation, 
and  that  it  would  be  impossible  for  trees  to  grow  there.  This  is  doubt- 
less true  of  some  places,  but  the  areas  of  this  kind  are  very  much 
fewer  and  smaller  than  is  generally  supposed.  1  maintain  that  wher- 
ever it  is  possible  to  get  trees  started  so  as  to  make  a  slight  shade  and 
protection  that  there  the  accumulations  of  decaying  leaves  and  branches 
and  the  disintegrations  of  the  rocks  will  soon  make  a  soil  surlace,  thin 
perhaps,  but  thick  enough  to  continue  the  life  of  the  trees,  and  thick- 
ening as  they  grow.  There  is  conclusive  evidence  that  much  of  what 
is  now  the  barren,  shifting  rock  of  our  sandstone  ridges  was  once  cov- 
ered with  a  very  fair  growth  of  trees,  but  upon  their  removal,  or  even 
without  that,  fire  has  swept  in,  and  so  thoroughly  removed  every  ves- 
tige of  organic  matter  that  it  will  take  a  generation  before  any  tree- 
growth  can  be  established  again.  Further,  it  will  be  said  that  this 
danger  from  fire  is  so  great  and  so  constant  that  it  renders  any  artifi- 
cial planting  on  a  large  scale,  and  on  our  mountain  lands  utterly  im- 
practicable. This  is  indeed  the  most  formidable  objection  that  can 
be  raised.  Anyone  acquainted  with  the  facts  must  be  forced  to  ad- 
mit its  value.  It  is  a  cause  of  great  regret  when  we  consider  that  these 
destructive  fires  are  so  often  originated  by  selfish  and  malicious  per- 
sons. The  only  suggestion  I  can  offer  on  this  point  is  to  express  the 
hope  that  the  poi)ular  sentiment  which  we  all  recognize  as  so  power- 
ful for  good  or  for  evil  may  be  influenced  by  the  press,  by  local  clubs 
and  granges,  by  such  meetings  as  this,  so  that  we  shall  soon  be  able 
to  perceive  a  changed  feeling,  and  that  people  will  come  to  realize 
that  forests  have  not  only  a  value  to  the  immediate  owner,  but  also  a 
common  value  and  a  common  interest  to  us  all. 

Says  Prof.  Sargent  in  the  census  report  on  the  forests  of  the  United 
States  :  "  Fires  do  not  consume  forests  upon  w  hieh  a  whole  community 
is  dependent  for  support,  and  meth6ds  for  the  continuance  of  such 
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forests  are  soon  found  and  put  in  execution.'^  "  The  experience  of 
Maine  shows  that  where  climatic  conditions  are  favorable,  the  rem- 
nants of  the  orifcinal  forest  can  be  preserved,  and  new  forests  created 
as  soon  as  the  entire  community  finds  forest  preservations  really  es- 
sential to  its  material  prosperity."  If  we  accept  the  figures  regiarding 
forest  fires  in  Pennsylvania  by  this  same  census  report  of  1880,  we 
must  admit  that  the  room  for  improvement  in  this  public  sentiment  is 
a  very  large  room,  for  we  are  told  that  the  property  destroyed  was 
valued  at  over  three  million  dollars;  that  there  were  one  hundred  and 
twenty-nine  destructive  fires  due  to  clearing  land,  one  hundred  and 
thirty-three  to  sparks  from  locomotives,  seventeen  to  hunters,  and 
(worst  of  all)  one  hundred  and  two  to  malice.  May  the  efforts  to 
bring  about  a  better  public  sentiment  in  this  respect  be  redoubled, 
until  we  shall  no  longer  be  compelled  to  record  such  humiliating  facts 
as  these.  Still  another  objection  arises  in  that  the  length  of  time  re- 
quired to  get  any  return  from*  money  invested  in  planting  and  caring 
for  trees  is  so  great  that  few  would  be  willing  to  run  the  risks.  The 
difficulty,  however,  is  rather  in  the  feeling  that  it  is  not  perfectly  plain 
that  at  the  expiration  of  a^given  time  there  will  be  value  in  the  invest- 
ment, and  not  that  long  time  is  required.  The  time  is  no  longer  than 
in  some  other  business  project,  but  this  is  to  most  men  an  entirely 
new  idea.  Many  do  not  believe  that  forest  trees  can  be  grown  as 
fruit  trees  in  a  nursery,  or  as  ordinary  field  crops  are  grown. 

There  is  a  fallacious  idea  that  forest  trees  so  impoverish  the  soil  on 
which  they  grow  that  a  second  crop  of  the  same  or  similar  kinds  can- 
not be  grown  until  some  years  have  elapsed  and  the  soil  has  been  able 
to  recuperate.  Experimental  plantations  which  would  be  of  great  ser- 
vice in  showing  what  is  possible  in  this  direction  are  few  and  far  be- 
tween. For  these  and  similar  reasons  men  are  slow  to  take  stock  in 
such  an  enterprise,  although  I  apprehend  there  are  some  who  would 
be  willing  to  trade  off  some  unproductive  stock  in  more  specious  en- 
terprises and  run  the  risks  in  a  forestry  company.  But  what  is  the 
time  involved  ?  It  will  vary  widely  according  to  the  kinds  of  trees, 
the  soil  and  situation.  I  have  presented  some  figures  based  upon  the 
white  pine.  They  indicate  that  it  will  be  at  least  fifty  to  sixty  years 
before  timber  of  much  value  can  be  obtained.  On  better  soil  I  be- 
lieve this  time  would  be  considerably  reduced.  As  a  type  of  a  more 
rapidly  growing  tree  which  is  probably  better  adapted  to  our  moun- 
tain land,  particularly  to  the  poorer  parts  of  it,  we  may  take  the  chest- 
nut. Over  a  considerable  part  of  the  barrens  before  named  the  chest- 
nut grows  naturally,  and  occasionally  one  may  find  small  tracts  of 
young  chestnut  timber  which  is  rapidly  making  a  good  record  for  it- 
self In  all  cases  here  at  least  this  is  sprout  growth,  and  hence  the 
trees  are  seldom  as  straight  and  symmetrical  or  as  high  as  they  would 
be  if  they  had  originated  like  the  pines.  The  best  of  these  trees  are 
one  foot  in  diameter  near  the  base  and  are  about  twenty-five  years 
old.  The  value  of  the  chestnut  for  posts  and  the  ease  with  which  new 
trees  spring  up  from  the  stump  make  it  feasible  to  cut  comparatively 
small  trees  to  advantage.  Upon  some  soils  it  is  probable  that  black 
walnut  will  prove  the  best  tree,  and  on  the  higher  Allegheny  plateau 
west  of  us  the  sugar  maple  and  the  beech  seem  well  adapted ;  but  of 
these  particular  trees  I  have  only  a  general  idea  and  cannot  speak  in 
detail.  It  has  always  seemed  to  me  that  the  long  time  necessary  to 
fully  realize  on  an  investment  in  forest  planting  would  not  be  an  in- 
superable objection  whenever  it  is  shown  that  the  trees  can  be  pro- 
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duced  and  that  the  need  for  and  value  of  trees  will  be  at  least  as  great 
fifty  years  hence  as  now. 

But  since  individuals  seem  so  loth  to  undertake  any  such  schemes 
on  account  of  the  expense  and  risks  involved,  why  cannot  corporations 
take  hold  of  it  ?  To  this  plan,  which  we  owe  to  the  Botanist  of  this 
Board,  Professor  Meehan,  I  wish  to  add  the  suggestion  that  gentlemen 
interested  in  hunting  and  fishing  can,  if  they  will,  inaugurate  forest 
culture  to  the  great  good  also  of  their  own  organization  for  the  preser- 
vation of  game  and  fish.^  Let  any  one  of  the  companies  which  buy  or 
lease  tracts  of  lands  for  sporting  purposes  not  only  preserve  and  pro- 
tect the  existing  timber — whicli  I  believe  they  do  because  of  its  relation 
to  the  game — but  also  reseed  and  replant  so  large  areas  as  their  means 
will  permit,  and  it  will  not  be  long  before  we  shall  have  some  fairly 
definite  knowledge  of  the  rate  of  growth  of  different  kinds  of  trees, 
their  value,  &c.,  and  some  excellent  examples  which  individual  land 
owners  may  be  willing  to  follow.  A  gamekeeper  is  of  necessity  some- 
thing of  a  forester,  and  if  game  preserves  should  become  a  feature  in 
our  State  it  would  seem  feasible  to  have  them  serve  as  instructors  in 
forest  economy  and  their  keepers  to  have  under  their  special  care  the 
trees  as  well  as  the  game  and  to  arrest  and  have  punished  the  poacher 
upon  either.  It  may  be  that  in  this  way  we  may  have  introduced  into 
this  country  something  of  the  spirit  and  method  of  forest  eqonomy  as 
it  has  been  so  long  practiced  in  Europe  but  which  in  its  entirety 
seems  not  adapted  to  our  American  conditions. 

Still  another  suggestion.  By  way  of  familiarizing  people.with  forest 
tree  planting,  as  well  as  for  reasons  before  mentioned,  special  effort 
should  be  made  in  road  side  planting,  not  only  on  Arbor  Day  but  on 
other  days.  When  we  see  how  much  is  added  to  our  country  roads 
where  this  practice  is  already  common  we  wonder  why  it  is  not  more 
popular  elsewhere.  In  part  the  reason  is  found  in  that  our  system  of 
allowing  our  highways  to  be  the  common  foraging  ground  for  domestic 
animals  simply  invites  destruction  of  anything  planted  thereon  unless 
extra  and  disproportionate  expense  is  laid  out  in  protecting  the  trees 
by  boxes.  In  this  respect,  as  in  that  of  the  forest  fires,  may  we  not 
hope  that  we  shall  soon  see  such  a  change  in  public  sentiment  that 
even  the  poor  man's  cow  may  lose  the  opportunity  of  worrying  the 
life  out  of  the  prudent  man's  trees. 

I  am  well  aware  that  I  have  presented  nothing  really  new  on  this 
subject  to  those  who  are  familiar  with  it,  but  I  trust  that  I  may  have 
presented  some  things  in  somewhat  of  a  new  light  and  attracted  the 
attention  of  some  who  are  or  may  be  so  situated  that  they  can  under- 
take some  work  of  this  kind.  Pennsylvania,  whose  past  prosperity 
has  been  so  closely  related  to  her  forest  products,  ought  not  to  fall 
behind  in  all  reasonable  eff^orts  to  sustain  and  revive  an  industry  which 
seems  to  have  nearly  run  its  course  and  for  which  she  has  exception- 
ably  good  natural  facilities. 
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THE  TIMBER  QUESTION  AND  WHAT  TREES  TO  PLANT. 


By  E.  Satterthwait,  Jenkintown^  Pa.,  Pomologist  of  the  Board. 


The  subject,  or  rather  science  of  forestry,  as  it  may  properly  be  called* 
has,  of  late,  justly  claimed  a  large  share  of  attention  from  agricultural 
and  climatic  scientists.  But  notwithstanding  so  much  has  been  said 
and  written  on  the  subject,  its  importance  is  not  likely  to  be  over 
estimated.  And  though,  probably,  there  is  not  much  that  the  de- 
liberations of  this  body  can  do  in  the  direction  of  accomplishing  the 
great  results  that  are  confidently  claimed  as  being  within  its  scope,  it 
may  not  be  out  of  place  to  give  it  a  small  share  of  our  attention.  The 
value  of  timber,  considered  merely  as  a  commercial  product,  is  beyond 
all  calculation,  and  is  probably  greater  than  that  of  any  other  one 
thing  that  could  be  named.  But  when  we  come  to  consider  that  be- 
sides this,  upon  the  question  of  timber  or  no  timber,  depends  in  a 
great  measure  the  value  of  all  the  land  in  the  country  for  the  pur- 
poses  of  agriculture,  and  that  without  trees  a  very  large  portion  of  our 
country  must  become  a  desert  waste;  that  questions  of  climate,  of 
extremes  of  heat  and  cold,  of  destructive  atmospheric  disturbances,  of 
uniformity  and  regular  distribution  of  rainfall,  of  the  supply  of  well 
water,  and  of  the  flow  of  springs,  and  even  of  large  streams  and  navig- 
able waters  are  dependant  largely  on  this  question,  we  see,  at  once, 
that  it  is  one  of  too  great  importance  for  any  mere  State  institution 
or  State  legislature  to  cope  with.  And  it  is  a  source  of  gratification 
to  know  that  our  national  legislature  has  done  something  if  only  a 
small  beginning,  in  the  direction  of  advancing  this  science.  And  per- 
haps the  most  we  can  expect  to  accomplish  will  be,  by  agitating  the 
subject,  to  compel  our  representatives  in  the  national  legislature  to 
recognize  its  importance.  I  do  not  profess  to  speak  as  an  expert,  hav- 
ing given  only  a  little  casual  attention  to  the  subject,  and  it  is  in 
reality  a  great  science,  one  in  which  a  life  time  could  profitably  be 
spent,  but  judging  from  my  own  observations  and  the  opinions  of  those 
who  have  thus  devoted  their  lives  to  its  study,  I  am  firmly  assured 
that  it  is  a  subject  more  deserving  the  attention  of  our  government 
than  some  others  that  now  claim  a  large  share  of  the  national  resources. 
With  an  annual  appropriation  commensurate  with  its  importauce, 
hundreds  of  millions  of  acres  of  territory  now  condemned  as  an  irre- 
claimable desert  and  almost  unfit  for  any  agricultural  purpose,  could, 
with  a  comparative  small  expenditure  in  the  planting  and  caring  for 
forests,  be  reclaimed  and  become  a  valuable  part  of  the  public  domain 
instead  of  a  barren  waste.  This  subject  is  surely  one  of  sufficient  im- 
portance of  itself  to  justify  the  agriculturists  of  the  country  in  de- 
manding that  their  interests  shall  be  recognized  by  establishing  an 
agricultural  department  with  a  cabinet  officer  at  its  head.  It  would 
be  out  of  place  here  to  pursue  further  this  branch  of  the  subject.  But 
it  may  perhaps  be  well  in  treating  of  the  general  subjectof  tree  plant- 
ing to  give  a  few  of  the  general  conclusions  which  seem  to  be  indis- 
putably established.  One  ofthe  most  important  of  these  is  the  eff'ectthat 
forests  undoubtedly  exercise  on  the  amount  and  distribution  of  rainfall. 
This  is  easily  understood  when  we  reflect  that  rain  is  the  condensed 
vapor  that  has  escaped  by  evaporation  from  the  earth's  surface  and 
that  the  amount  of  rainfall  is,  of  course,  limited  by  the  amount  of 
evaporation.    The  effect  of  an  area  of  forest  on  evaporation  is  precisely 
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similar  to  that  of  a  body  of  water.  The  tendency  of  both  is  to  modify 
and  equalize  theamount  of  evaporation.  The  absorption  of  moisture  by 
the  atmosphere  from  a  surface  of  water  or  of  forest  is  uniform  ;  that 
is,  when  the  conditions  are  the  same.  Whereas  the  amount  of  eva- 
poration from  ground  not  so  covered,  is  extremely  variable.  When 
the  earth  is  wet,  the  heat  of  the  sun  during  the  warm  seasons  of  the 
year,  when  vegetation  is  growing,  causes  a  rapid  evaporation  from  its 
surface,  probably  much  greater  than  from  either  a  surface  of  forest  or 
of  water.  But  when,  on  the  other  hand,  the  earth  happens  to  become 
dry,  evaporation  from  its  surface  falls  off  in  proportion  and  in  times  of 
extreme  drought,  the  escape  of  moisture  from  the  earth,  even  under 
the  hottest  sun  will  not  be  equal  to  the  amount  nightly  extracted  from 
the  atmosphere  in  the  shape  of  dew,  so  that  the  expression,  at  such 
times,  that it  has  got  too  dry  to  rain,"  is  quite  correct.  We  can  thus 
readily  understand  how,  in  a  country  where  there  are  no  forests,  and 
far  i'rom  any  large  bodies  of  water,  rain  becomes  impossible  and  no 
form  of  vegetable  life  can  exist.  This  explains  how  deserts  are 
formed.  Now  let  us  see  how  this  will  apply  to  a  country,  as 
our  is,  diversified  with  cultivated  farms,  forests  and  streams  of 
water.  During  winter  and  the  cool  months  of  spring  and  autumn, 
when  not  much  rain  is  needed  for  the  purposes  of  vegetation,  we 
have  generally  an  abundance.  But  when  the  summer  heat  begins 
it  may,  and  generally  does  happen,  that  in  some  sections,  the  surface 
of  the  ground  having  dried  quickly,  a  drought  commences,  and  in  a 
little  while  the  whole  surface  of  exposed  soil  affords  so  little  moisture 
to  the  atmosphere  that  rain  would  not  be  possible,  but  that  there  are 
some  areas,  not  too  far  removed,  covered  either  with  trees  or  with 
water,  where  evaporation  still  goes  on.  And  so  it  very  commonly 
happens  that  our  summer  local  rains,  upon  which  we  have  to  depend 
so  much  for  success  in  all  our  farming  operations,  most  provokingly 
seem  to  shun  the  driest  sections.  The  reason  is,  there  is  not  enough 
moisture  in  the  atmosphere  in  those  sections  to  produce  rain  clouds. 
The  whole  subject  is  very  simple  when  we  come  to  look  at  it.  The 
atmosphere  absorbs  moisture  like  a  sponge  and  like  other  substances 
it  expands  with  heat  and  contracts  with  cold,  and  when  any  portion 
of  the  atmosphere  is  suddenly  cooled,  as  by  coming  in  contact  with  a 
colder  current  of  air,  the  contraction  thus  caused  squeezes  out  the 
water,  and  this  is  rain.  But  if  the  atmosphere  has  been  in  contact 
with  only  dry  earth  it  will  not  colitain  suflScient  moisture  to  produce 
rain — the  sponge  will  be  too  dry.  Where  a  large  portion  of  the  earth's 
surface  is  covered  with  forests  or  bodies  of  water,  the  evaporation 
from  these  being  constant,  there  is  mostly  a  sufficient  amount  of 
moisture  in  the  atmosphere  to  produce  rain  when  other  favorable 
conditions  occur. 

That  the  quantity  of  vapor  given  out  by  trees  when  in  leaf  is  very 
great, 'is  made  evident  by  cutting  off  and  exposing  tx>  the  sun  a  branch 
with  foliage  in  a  hot  summer's  day.  and  see  how  quickly  all  the  mois- 
ture in  the  leaves  will  be  absorbed  by  the  air.  And  this  absorption 
is  going  on  continuously  during  the  day,  from  the  whole  surface  of 
every  leaf  in  the  forest.  During  the  hot  summer  day,  every  growing 
tree  is  drawing  up  a  constant  stream  of  water  from  the  earth,  and  giv- 
ing it  out  to  the  surrounding  atmosphere  where  it  is  held  as  in  a  res- 
ervoir for  future  rainfall. 

The  comparative  amount  of  water  thus  given  out  to  the  air  between 
a  surface  of  forest,  a  surface  of  water,  and  a  surface  of  bare  earth,  or 
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one  covered  with  growing  crops,  I  have  no  mea^s  of  knowing,  nor  am 
I  aware  that  any  attempts  have  been  made  to  solve  this  very  interest- 
ing and  important  question,  but  I  should  think  it  highly  probable  that 
the  evaporation  from  forests,  when  we  consider  the  immense  surface  of 
leaves  exposed,  every  pore  of  which  is  constantly  giving  out  particles 
of  water  during  the  day,  must  be  far  greater  than  from  a  surface  of 
water.  Fields  of  grass  and  grain  and  all  other  forms  of  vegetation,  of 
course,  are  constantly  giving  out  moisture  through  the  day  in  clear 
weather,  the  same  as  t  rees,  and  in  proportion  to  the  amount  of  leaf  sur- 
face exposed.  Probably  the  greatest  amount  of  evaporation  from  any 
surface  is  from  that  of  moist  earth.  But  the  trouble  with  this,  as  well  as 
with  fields  only  partially  covered  with  growing  crops,  is,  that  all 
moisture  from  the  surface  is  so  quickly  dried  out,  and  then  evapora- 
tion nearly  ceases ;  whereas,  from  a  surface  of  forest  or  water,  evapo- 
ration is  the  same  at  all  times,  under  the  same  conditions.  And  thus 
it  is  that  in  regions  devoid  of  these  in  times  of  drought,  rain  becomes 
an  impossibility,  until  the  occurrence  of  some  widely  extended  atmos- 
pheric disturbance  may  bring  rain  clouds  from  a  distance.  If  all  our 
cultivated  fields  could  be  kept  covered  during  summer  with*  growing 
vegetation,  this  would  probably  do  away  with  the  necessity  of  forests 
to  promote  rainfall.  But  the  trouble  is,  that  when  a  drought  com- 
mences, all  the  grass  fields  begin  to  lose  their  green  covering,  and  in 
a  little  while  present  only  an  arid  surface  from  which  evaporation 
almost  ceases.  Now,  while  this  is  so  plain  that  it  might  be  supposed 
to  be  familiar  to  every  one  who  has  given  the  subject  a  thought,  yet 
is  to  be  feared  that  if  generally  understood,  its  importance  is  certainly 
not  appreciated.  1  have  only  mentioned  one  of  the  beneficial  climatic 
influences  produced  by  forests.  There  are  several  others  that  might 
be  mentioned  that  are  more  or  less  important.  But  all  are  so  easily 
explained  and  should  be  so  well  understood  as  not  to  need  mention 
here.  It  being  conceded  then,  that  forests  exercise  a  most  potent  ben- 
eficial influence  to  all  agricultural  pursuits,  in  the  promotion  and  dis- 
tribution of  rainfall,  in  the  preventing  of  the  drying  up  of  springs  and 
wells,  in  affording  baWers  against  inclement  and  destructive  winds, 
and  in  many  other  ways  exercise  a  most  important  beneficial  climatic 
influence,  it  becomes  a  question  worthy  of  most  serious  consideration 
how  to  promote  an  interest  in  their  culture  and  extension  and  arrest 
the  imminent  danger  of  their  almost  total  extinction  from  a  large  pro- 
portion of  our  country.  It  is  not  enough  to  prove  the  great  public  ad- 
vantage of  a  work  like  this.  Men  will  not  spend  their  time  and 
money  to  any  great  extent  for  the  public  benefit.  There  must  be  some 
individual  inducement,  some  hope  of  personal  gain  to  accomplish  much 
in  that  direction. 

As  to  what  might  be  done  by  State  legislative  enactment,  1  will 
not  undertake  to  advise,  as  I  confess  to  not  have  given  the  subject 
much  thought.  Very  much,  I  believe,  has  been  already  accomplished 
in  some  States,  and  some  little  in  our  own,  which  might  perhaps  be 
followed  by  more  important  and  eff'ective  measures.  The  exemption 
of  forest  lands,  to  a  certain  extent,  from  taxation,  might  perhaps  be 
well,  and  surely  some  effort  should  be  made  to  have  our  forests  better 
protected  from  railroad  and  other  fires,  which  are  now  destroying 
them  faster  than  all  other  causes  combined.  1  find  I  have  already 
taken  up  so  much  of  your  time  that  I  shall  not  have  much  space  to 
devote  to  what  I  had  chiefly  in  view  when  I  commenced  this  paper, 
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that  is,  to  try  to  interest  farmers  in  planting  trees  for  their  own 
benefit. 

The  love  of  trees  for  their  own  sake,  for  their  natural  beauty,  for 
the  pure  and  unalloyed  pleasure  to  be  obtained  from  their  culture,  in 
watching  their  growth  and  development  from  year  to  year,  in  the  en- 
joyment of  their  healthful  and  delicious  fruits,  their  grateful  shade  in 
summer  and  protection  from  the  piercing  winds  of  winter.  These 
should  be  enough  of  themselves  to  inspire  the  natural  instincts  of 
every  well  regulated  mind  to  become  Interested  in  tree  culture,  and 
surely  there  cannot  be  the  owner  of  a  farm  but  who  feels  an  interest 
in  this  subject.  With  very  many,  however,  the  interest  felt  is  not 
sufl5cient  to  induce  any  great  sacrifice  of  time  or  means,  and  many  of 
these  are  more  indifl<erent  to  the  subject  than  they  otherwise  would  be 
from  not  knowing  what  and  where  to  plant.  It  is  to  these  I  would 
speak,  and  this  is  indeed  a  most  important  question  connected  with 
this  subject,  and  one  not  always  easy  to  answer.  I  will  not  under- 
take to  do  this  for  all,  but  will  only  try  to  throw  some  light  on  the 
subject. 

I  think  every  one  will  agree  with  me  that  a  farm,  entirely  destitute 
of  trees,  would  be  a  most  dreary,  forlorn  and  undesirable  place  for  a 
human  habitation.  The  first  thing  to  be  considered  when  we  come  to 
provide  for  this  deficiency  is,  for  what  purpose  do  we  want  trees? 
Aside  from  their  general  and  public  usefulness  in  matters  pertaining 
to  the  climate  and  public  health,  these  are  for  their  fruit,  for  shade, 
for  adornment,  for  protection  from  inclement  winds,  for  fuel  and  for 
timber,  and  in  this  last  I  include  fencing  and  all  the  many  other  im- 
portant and  indispensible  purposes  for  which  wood  is  used.  The  first 
of  these  topics,  fruit  trees,  I  do  not  propose  to  treat  of  here,  as  I  have 
elsewhere  frequently  given  my  views  on  this  subject,  and  to  do  it  jus 
tice  would  require  a  paper  of  itself  longer  than  would  be  admissible 
here.  On  this  head  I  will  only  say  here  what  I  have  long  been  trying  to 
inculcate,  that  no  farm  should  be  without  a  fruit  garden  of  at  least 
an  acre,  devoted  to  the  culture  of  all  kinds  of  fruit  and  vegetables. 
This,  if  properly  managed  and  worked  with  the  plow  and  horse  culti- 
vator, need  not  require  much  more  care  and  attention  than  that  much 
corn,  and  if  proper  judgment  has  been  exercised  in  the  selection  of 
varieties,  it  will  afibrd  a  profusion  of  fruits  and  vegetables  for  the 
home  supply,  and  some  to  spare,  with  less  labor  than  is  commonly 
bestowed  on  the  small  kitchen  garden,  which  affords  but  a  very  meagre 
supply. 

A  few  shade  trees  are  essential  about  the  house  and  buildings. 
For  this  purpose,  some  of  the  varieties  of  maples  are  most  frequently 
used.  Of  these  the  Norway  is  perhaps  the  most  ornamental,  as  its 
growth  is  very  compact  and  symmetrical.  The  sugar  maple  is  a  taller 
growing  and  handsome  shaped  tree.  The  silver  maple  is  a  much 
faster  growing  tree  than  either  of  these,  but  does  not  grow  compact, 
and  should  be  headed  back  occasionally  to  make  a  handsome  shaped 
tree.  Where  a  very  fast  growing  tree  is  wanted,  the  Carolina  poplar 
or  Cottonwood  is  now  much  planted.  This  also  requires  to  be  headed 
back  every  few  years  Perhaps  the  handsomest  of  all  shade  trees  is 
the  weeping  willow,  which  is  also  a  rapid  grower,  but  it  is  objection- 
able about  a  house  on  account  of  always  dropping,  either  its  leaves 
or  small  twigs.  A  few  evergreens  are  indispensable  about  the  farm 
buildings.  Besides  being  essential  as  wind  brakes,  they  are  quite 
ornamental  in  winter,  and  add  greatly  to  the  beauty  of  the  land- 
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scape  when  all  other  green  things  have  disappeared.  A  belt  of  these 
should  always  be  planted  so  as  to  protect  the  house  and  grounds  ad- 
joining from  the  north  and  west  winds.  They  should  not,  however, 
be  planted  very  close  to  the  house,  as  their  shade  there  in  winter  is 
not  desirable.  The  very  best  evergreen  for  this  latitude  is  the  Nor- 
way spruce.  This  so  completely  fills  the  bill  that  it  seems  hardly 
worth  while  to  mention  any  others,  though  there  are  scores  of  them 
to  be  found  in  the  nursery  catalogues.  Though  none  of  them  are  as 
good  in  every  respect  as  the  Norway  spruce,  yet  for  the  sake  of  variety, 
in  a  large  place,  a  few  others  might  be  admitted.  The  Austrian  pine 
is  a  good  hardy  evergreen,  but  rather  coarse  in  appearance,  and  only 
adapted  to  a  very  large  lawn.  There  are  a  few  of  the  other  pines, 
and  some  of  the  arbor  viteas  that  are  hardy,  aud  some  of  these  make 
handsome  ornamental  trees,  and  are  useful  where  variety  is  wanted,but, 
by  far  the  greater  part  of  the  evergreens  named  in  tree  catalogues  are 
not  adapted  to  our  climate,  and  are  comparatively  worthless  here.  For 
an  evergreen  hedge,  or  screen,  our  native  hemlock  spruce  is  perhaps 
the  best.  There  are  quite  a  number  of  fruit  and  nut-bearing  trees, 
which,  though  not  adapted  to  the  fruit  garden,  are  worth  having  for 
their  fruit,  and  some  of  these  are  just  as  good  for  shade  and  ornament 
as  the  worthless  maples  and  other  shade  trees  that  are  commonly 
planted  about  the  house  and  lawn.  Some  of  the  fine  varieties  of  our 
native  chestnuts  are  quite  valuable  for  their  fruit,  and  make  as  good 
a  shade  tree  as  any  other  for  planting  about  the  farm  buildings.  They 
do  not  graft  as  easily  as  most  fruit  trees,  but  it  can  be  done.  The 
English  walnut  is  not  an  unsightly  tree,  and  is  fast  growing  and  bears 
a  very  desirable  fruit.  They  should  be  grafted  with  a  good  bearing 
sort,  but  it  requires  an  expert  to  do  this.  The  sweet  cherries  that  do 
not  thrive  so  well  in  the  fruit  garden  are  fast  growing  and  well 
adapted  for  a  shade  tree.  Our  native  persimmon  I  consider  well 
worth  a  place  in  the  lawn.  I  have  some  varieties  of  them  that  ripen 
very  early  in  the  fall,  and  I  know  of  no  more  delicious  fruit.  They 
are  easily  grafted.  The  Japanese  persimmon  is  an  extraordinary  fine 
fruit,  but  will  not  stand  the  winter  here.  There  are  some  of  our  na- 
tive black  walnuts  with  very  thin  shells  full  of  meat  that  are  well 
worth  planting;  but  the  black  walnut  is  very  poisonous  to  most  other 
vegetation,  and  should  only  be  planted  in  a  meadow  where  nothing 
but  grass  is  to  be  grown.  They  are  very  hard  to  graft.  The  mulberry 
is  a  fruit  not  to'  be  despised,  and  1  consider  it  worth  a  place  in  the 
lawn.  Amongst  the  many  varieties  of  our  native  plums  that  have 
been  lately  introduced,  there  are  some  that  are  very  productive,  and 
the  fruit  is  quite  useful  as  well  as  ornamental.  They  are  well  worth 
a  place  about  the  farm  yard  or  lawn,  as  are  also  a  number  of  the 
newer  varieties  of  the  Chinese  and  Japanese  pears.  In  fact,  there 
are  so  many  kinds  of  fruit  and  nut-bearing  trees  that  are  as  valuable 
for  shade  and  ornament  as  the  worthless  kind  commonly  planted, 
that  it  seems  hardly  worth  while  for  the  farmer  to  plant  any  others  for 
these  purposes,  except  the  indispensable  evergreens,  and  it  may  be  a 
few  shrubs  and  other  small  trees  for  ornament.  For  the  purposes  of 
wind  brakes,  as  well  as  for  shade  and  their  valuable  fruit,  I  would 
plant  along  every  lane  and  roadway  on  the  farm,  some  fine  variety  of 
chestnut.  The  advantage  of  these  as  wind  brakes  in  winter,  and  for 
shade  in  summer,  will  more  than  compensate  for  the  loss  in  farm 
crops  from  the  harm  done  by  their  roots,  and  if  grafted  trees  of  the 
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best  variety  are  planted,  their  fruit  will  repay  many  times  over  all 
their  cost. 

We  now  come  to  the  subject  of  planting  purposely  for  fuel  and  for 
timber.  If  all,  or  nearly  all,  the  native  forest  has  been  stripped  from 
the  farm,  this  should  be  considered  an  absolute  necessity.  But  I  shall 
be  compelled  to  treat  this  very  important  branch  of  my  subject  very 
briefly. 

In  determining  the  question  whether  any,  or  how  much,  of  the  farm 
could  be  profitably  devoted  to  this  purpose,  there  are  several  important 
considerations  to  be  taken  into  account.  Where  land  is  very  valu- 
able for  farming  purposes,  and  coal  a  reasonable  price,  it  may  not  be 
advisable  to  set  apart  any  ground  especially  for  fuel  or  timber.  A 
few  rows  of  chestnuts  along  the  lanes  and  roadsides  or  boundary  of 
the  farm,  as  I  have  suggested,  will  soon  afford  sulBcient  fencing  timber. 
It  may  be  thought,  that  in  this  country  where  timber  is  still  so  abund- 
ant, that  the  time  has  not  yet  come  for  practical  foresting,  but  I  am 
well  persuaded  that  I  could  give  no  better  advice  to  the  farmers  of 
this  State  than  to  give  this  subject  their  serious  attention.  There  are 
few  farms  but  could  profitably  spare  a  small  part  for  timber  pur- 
poses, and  on  very  many  a  considerable  portion  could  be  used  to  no 
better  advantage.  Ground  the  least  fitted  for  farming  will  commonly 
answer  well  for  growing  timber  if  judiciously  planted.  A  steep  hill- 
side, an  irreclaimable  ravine,  a  soil  so  full  of  rocks  as  to  forbid  satis- 
factory cultivation,  can  be  made  to  produce  a  valuable  crop  of  trees. 
Where  ground  of  this  character  is  already  forested,  it  would,  in  most 
cases,  be  extreme  folly  to  clear  it  for  farming.  Very  commonly  the 
value  of  timber  can  be  greatly  enhanced  where  the  native  forest  has 
been  cut  and  left  to  renew  itself,  by  cutting  out  the  most  worthless 
sorts  and  planting  valuable  timber  trees  in  their  places.  This  would 
not  be  an  expensive  work,  as  trees  so  planted  grow  well  without 
further  care. 

The  first  consideration  in  planting  is,  of  course,  in  determining  what 
kinds  to  plant.  As  to  that,  I  will  not,  as  I  have  said,  speak  for  any 
but  that  section  of  country  that  I  am  familiar  with ;  I  mean  south- 
eastern Pennsylvania.  For  that  I  know  of  no  timber  tree  that  pos- 
sesses so  many  valuable  properties,  especially  for  the  purposes  of  the 
farm,  as  our  native  chestnut.  It  is  of  very  rapid  growth.  It  will 
grow  and  thrive  on  the  poorest  soil.  For  fence  timber  I  know  of 
nothing  to  compare  with  it.  It  lasts  longer  for  posts  than  almost  any 
other  that  we  have,  and  splits  freely  into  rails,  which  will  last  almost 
a  century.  When  fresh  cut  it  is  so  soft  and  easy  to  work  that  I  well 
remember  how  1  used  to  consider  it  fun  rather  than  work  to  go  into 
the  woods  and  cut  and  work  up  chestnut  into  fence  posts  and  rails. 
Though  the  wood  of  the  chestnut  is  so  soft,  when  green,  it  becomes 
suflSciently  hard  when  seasoned,  and  will  take  a  high  polish,  and  is 
much  used  as  an  ornamental  wood.  Perhaps  its  most  valuable  prop- 
erty is  that  the  sap  wood  is  as  durable  as  any  part,  and  on  that  ac- 
count it  makes  the  best  of  fence  posts  as  soon  as  large  enough,  and  the 
branches  and  young  wood  are  very  valuable  on  the  farm  for  bean 
poles  and  other  stakes.  It  also  makes  good  fire  wood,  never  decaying 
or  becoming  worm-eaten  and  worthless  for  fuel  as  most  other  wood 
does  if  left  long  exposed  to  the  weather.  Another  valuable  property 
of  the  chestnut  is,  that  when  cut,  it  sprouts  up  at  once  from  the  stump 
and  soon  re-forests  the  ground  with  the  most  valuable  of  timber. 
Though  1  have  found  no  timber  tree  so  valuable  as  the  chestnut  for 


Off.  Doc]  Pennsylvania  State  Board  of  Agriculture. 


95 


my  immediate  locality,  I  would  not  discourage  the  planting  of  others 
that  might  prove  even  more  valuable  elsewhere.  The  Jocust  makes 
a  more  lasting;  fence  post,  and  if  it  were  not  so  liable  to  be  utterly 
ruined  and  destroyed  by  the  borer.  I  would  recommend  a  small  planta- 
tion of  it  on  every  farm.  There  may  be  some  locations  yet  where  it 
will  do.  The  most  durable  wood  for  posts  that  I  have  had  any  expe- 
rience with  is  our  native  mulberry.  But  whether  it  would  amount  to 
anything  as  a  forest  or  timber  tree,  if  planted  and  cared  for  as  such,  I 
do  not  know,  but  should  think  it  well  worth  trying.  The  black  wal- 
nut is  a  very  valuable  timber  tree,  and  grows  very  rapidly  in  a  rich, 
deep  soil.  And  where  such  ground  is  not  worth  too  much  for  other 
purposes  a  plantation  of  them  would  be  a  profitable  investment.  The 
most  valuable  wood  for  fuel  is  the  shellbark  hickory,  and  where  wood 
has  to  be  depended  on  for  this  purpose,  these  should  be  planted. 
It  is  a  very  valuable  wood  also  for  other  purposes,  and  grows  fast  in 
a  rich,  moist  soil.  In  many  locations  it  would  pay  to  grow  it.  The 
oaks  take  too  long  to  mature,  and  on  that  account  cannot  be  recom- 
mended for  planting.  It  is  only  the  heart  wood  of  the  white  oak  that 
is  durable,  and  it  takes  at  least  a  century  for  one  to  get  large  enough 
to  be  of  much  account.  There  are,  of  course,  many  other  trees  valua- 
ble for  fuel  and  for  timber,  such  as  the  ash,  the  elm,  the  maple,  the 
beech,  the  sycamore  and  others.  And  some  that  I  have  not  men- 
tioned might  prove  more  profitable  in  some  localities  than  those  I 
have  recommended.  It  is  with  timber  trees,  no  doubt,  as  we  find  it 
to  be  with  fruits,  those  that  do  best  in  one  location  will  not  thrive  at 
all  in  another,  even  where  no  essential  difference  in  soil  or  climate  is 
apparent.  And  it  will  be  well  for  any  one  about  to  plant  to  use  his 
own  judgment  in  determining  this  question.  I  have  only  attempted 
to  throw  out  some  hints  that  might,  perhaps,  be  useful,  and  I  wish  it 
always  ^understood  that  I  am  speaking  to  farmers  who  may  be  sup- 
posed to  wish  to  plant  only  for  some  purpose  of  practical  utility.  The 
landscape  gardener  and  the  wealthy  landowner,  who  desires  trees  in 
great  variety  for  ornamenting  and  beautifying  his  grounds,  will,  of 
course,  seek  for  information  in  the  many  books  that  have  been  pub- 
lished on  the  subject,  and  the  innumerable  tree  catalogues  that  every- 
where abound;  my  object  here  is  solely  to  try  to  induce  farmers  to 
look  into  this  matter  and  give  it  the  attention  that  its  importance  calls 
for,  and  if  we  can  succeed  in  this  I  feel  sure  that  a  great  step  will  be 
gained  in  the  solution  of  this  momentous  question. 

It  maybe  thought  strange  that  I  have  entirely  omitted  saying  any- 
thing upon  what  is  undoubtedly  the  most  important  phase  of  the 
'*  timber  question"  in  this  State — the  imminent  danger  of  the  almost 
total  destruction  of  the  timber  in  the  vast  lumber  regions,  comprising 
the  mountain  districts  of  the  State,  and  the  consequent  extinguish- 
ment of  one  of  our  great  sources  of  wealth. 

This  branch  of  the  question  has  been  so  often  and  so  ably  brought 
to  the  attention  of  our  people  by  those  who  have  had  much  better 
opportunities  of  studying  the  subject,  that  I  thought  it  best  to  con- 
fine myself  to  a  few  points  of  minor  importance,  but  which  were  more 
within  the  scope  of  my  own  observation. 

I  feel  that  1  ought  not  to  close  this  paper  without  at  least  alluding 
to  the  praiseworthy  efforts  on  behalf  of  forest  protection  and  exten- 
sion by  a  few  public-spirited  citizens  of  our  State,  in  the  formation  of 
an  association  to  promote  the  objects,  and  I  cannot  do  less  than  ask 
for  the  ''Pennsylvania  Forestry  Association"  the  indorsement  of  this 
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meeting,  and  from  our  people  all  the  aid  and  encouragement  they  can 
afford  to  so  commendable  a  work. 


BEPORT  OP  DEPARTMENT  OF  HYGIENE  AND  POOD  INSPECTION. 


The  following  notes  are  contributed  as  a  summary  of  a  few  of  the 
more  important  developments  in  this  field  during  the  past  year : 

Adulteratianof  Food, — Public  interest  in  this  subject  has  been  very 
strongly  attracted  to  this  topic  by  the  discovery  of  extensive  use  of 
chrome-yellow  as  a  coloring  matter  in  buns,  sweet  cakes  and  noodles, 
the  material  being  intended  as  a  substitute  for  eggs.  That  this  body 
was  in  more  or  less  use  as  a  coloring  agent,  especially  in  candies,  has 
long  been  known,  but  it  was  supposed  by  many  to  be  harmless,  because 
of  its  insolubility.  In  the  early  part  of  May  last,  Dr.  David  Denison 
Stewart,  Chief  of  the  Medical  Clinic  at  Jefferson  Medical  College,  at- 
tended several  cases  of  obscure  disease,  accompanied  with  convulsions, 
in  a  family  by  the  name  of  Dieble.  Four  children  died,  two  under 
the  care  of  Dr.  Stewart  and  two  under  that  of  other  physcians.  Pe- 
culiar appearances  in  one  of  the  cases  Dr.  Stewart  attended,  induced 
him  to  suspect  lead  poisoning,  and  he  made  a  search  for  a  source  of 
contamination  from  that  metal.  After  much  inquiry,  the  details  of 
which  will  be  found  in  papers  in  the  Medical  News  of  Philadelphia, 
he  decided  that  the  source  was  in  the  breakfast  buns  which  the  family 
had  consumed  largely,  having  purchased  them  from  a  baker  named 
Palmer.  He  immediately  visited  Palmer's  shop,  and  in  the  course  of 
his  inquiry  found  that  the  baker's  wife  was  also  a  sufferer  from  lead 
poisoning.  By  persistent  search  he  found  that  the  baker  was  in  the 
habit  of  using  a  notable  quantity  of  chrome-yellow  as  a  substitute  for 
eggs,  and  that  he  had  pursued  this  practice  for  a  long  time.  With  a 
view  of  establishing  the  chemical  character  of  the  articles,  Dr.  Stew- 
art placed  in  my  hands  samples  of  buns,  cakes,  coloring  matters,  flour, 
et<3.,  obtained  at  Palmer's  shop,  and  I  found  upon  analysis  that  his 
conclusions  were  entirely  justified,  and  that  the  use  of  this  lead  com- 
pound (chrome-yellow  being  lead  chromate)  was  the  cause  of  the  fatal 
cases  in  the  Dieble  family. 

The  facts  having  been  clearly  ascertained,  the  matter  was  brought 
to  the  attention  of  the  district  attorney  of  Philadelphia,  and  by  him 
to  the  coroner,  who  ordered  an  exhumation  of  several  of  the  bodies 
and  a  post-mortem,  with  toxicological  examination.  Dr.  J.  J.  Reese 
and  myself  were  appointed  for  the  chemical  examination.  While  the 
work  was  in  progress,  the  great  public  interest  caused  numerous  other 
cases  of  similar  character  to  be  brought  to  the  notice  of  the  authori- 
ties, and  the  viscera  of  six  different  persons  were  submitted  to  Dr. 
Reese  and  myself  before  the  examination  was  concluded.  The  results 
established  the  facts  absolutely,  lead  having  been  found  in  the  livers 
of  three  of  the  bodies  examined.  Two  bakers — Palmer  and  Schmid —  * 
to  whom  the  use  of  the  chrome-yellow  was  traced,  have  been  held  for 
trial.  Dr.  Stewart's  attention  having  been  drawn  to  the  very  yellow 
color  presented  by  samples  of  "  noodles "  sold  in  this  city,  sent  a 
package  to  me  for  examination,  and  I  found  as  much  as  three  grains 
of  chrome-yellow  to  six  ounces  of  the  noodles.    The  manufacturer  of 
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the  noodles  was  arrested,  and  at  the  hearing  admitted  that  he  had  used 
the  coloring  matter  for  thirteen  years. 

Pursuing  his  investigation,  Dr.  Stewart  has  succeeded  in  obtaining 
the  clinical  histories  of  seventy  cases  of  lead  poisoning  due  to  the 
use  of  the  dye-stuflf  by  the  two  bakers  above  referred  to.  When  we 
consider  that  at  the  inquests  it  was  shown  that  the  use  of  this  com- 
pound had  been  very  general,  and  had  continued  for  a  number  of 
years,  it  is  obvious  that  it  has  been  a  source  of  much  harm.  No  more 
important  public  service  has  been  done  in  this  city  for  this  year  than 
Dr.  Stewart's  work  in  calling  attention  to  this  dangerous  adulteration. 
One  result  of  the  exposure  has  been  to  show  how  entirely  insufficient 
is  the  present  condition  of  the  law  on  the  subject  of  food  adulteration. 

The  Adulteration  of  Milk  continues  to  attract  great  attention.  In 
spite  of  the  laws  in  some  States,  more  or  less  alteration  of  composition 
by  abstraction  of  cream  or  addition  of  water  is  continually  occurring. 
This  is  serious  enough  in  itself;  but  a  more  important  question  is  the 
possibility  of  milk  being  a  carrier  of  contagion.  That  several  of  the 
common  infectious  or  contagious  diseases— g,^  typhoid  fever — can  be 
conveyed  by  this  means  seems  to  be  generally  admitted  by  sanitarians, 
and  some  recent  researches  made  in  England  seem  to  give  a  promise 
of  tracing  directly  to  the  cow  the  origin  and  spread  of  scarlet  fever. 

tood  Preservatives, — The  use  of  these  agents  is  becoming  very  com- 
mon, and  the  time  is  not  distant  when  the  interests  of  the  public  health 
will  require  legislative  supervision  over  the  matter.  Salicylic  and  boric 
acids  are  apparently  the  most  used  substances,  especially  the  former. 
Many  articles  of  food  of  a  perishable  nature  can  be  preserved  with 
ease  and  certainty  by  this  acid,  and  the  temptation  to  use  it  freely  is 
therefore  very  great.  Canned  fruits,  fruit  butters,  catsup,  milk,  beer 
and  wine  are  all  liable  to  contain  it.  Although  experiment  shows  that 
to  persons  in  average  health  moderate  doses  do  not  seem  to  produce 
any  serious  ejffects  even  after  a  long  use,  yet  all  sanitary  authorities 
are  agreed  that  the  indiscriminate  and  secret  use  of  it  is  objectionable. 
K.  B.  Lehmann,  of  Munich,  studied  the  eflfects  on  two  male  adults, 
who  took,  during  a  period  of  ninety-five  days,  nearly  every  day,  about 
seven  and  one-half  grains  of  the  acid.  He  found  no  unfavorable  re- 
sults. Nevertheless,  he  regards  the  use  objectionable,  for  the  follow- 
ing reasons:  It  may  be  injurious  to  persons  not  in  good  health. 
There  is  no  easy  process  for  exact  quantitive  determination,  and  it 
will  be  difficult  for  proper  control  over  the  extent  to  which  it  is  used. 
Its  use  will  be  extended  to  many  articles  of  food,  and  thus  the  pro- 
portion will  be  dangerously  increased. 

Within  the  past  month  I  have  examined  thirteen  samples  of  bottled 
beer,  with  the  result  of  finding  salicylic  acid  in  seven  of  them. 


It  has  long  been  known  that  food,  otherwise  entirely  wholesome 
may  suddenly  become  violently  and  even  fatally  irritating.  The  ef- 
forts of  chemists  .to  discover  the  cause  of  these  actions  have  generally 
been  fruitless,  but  lately  the  improved  methods  of  investigation,  and 
particularly  the  great  advance  in  the  knowledge  of  organic  chemistry, 
has  enabled  a  more  precise  analysis,  and  considerable  light  has  been 
thrown  on  the  topic.  Many  years  ago  it  was  shown  that  in  the  incip- 
ient decay  of  organic  matters,  esi)ecially  mtrogenous  matters,  com- 
pounds analogous  to  the  so-called  alkaloids,  were  formed.  We  owe 
to  Brieger  a  careful  investigation  into  this  question,  and  additional 
7  Bd.  Ag. 
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light  has  been  thrown  on  it  by  the  researches  into  the  growth  and  de- 
velopment of  microscopic  life.  Dr.  Vaiighen  of  the  University  of 
Michigan,  has  isolated  the  principle  which  gives  to  milk  and  cheese 
their  occasional  active  poisonous  character,  and  he  has  called  it  "tyro- 
toxicon,"  although  it  hcs  since  been  identified  with  an  artificial  benzine 
derivative  that  had  been  previously  prepared.  The  investigations  of 
Brieger  and  others  have  developed  quite  a  list  of  these  products  of 
decay,  to  which  the  generic  name  of  ''ptomaines"  has  been  applied. 
Among  the  interesting  points  made  known  by  this  observer,  it  may 
be  noted  that  the  most  poisonous  bodies  are  formed  in  the  early  part 
of  the  putrefaction  and  in  the  presence  of  air.  Late  in  the  progress 
of  the  decay,  or  when  it  occurs  at  low  temperature  out  of  contact  of 
air,  no  highly  poisonous  ptomaines  could  be  discovered. 

The  most  important  results  obtained  are  those  relating  to  the  pro- 
duction of  alkaloids  by  pure  cultivations  of  pathogenic  (disease  pro- 
ducing) bacteria.  The  typhoid  bacillus  of  Koch  and  Eberth,  and  also 
the  microbe  which  has  been  recognized  as  the  primary  cause  of  trau- 
matic tetanus,  produced  toxic  alkaloids;  that  produced  by  the  latter 
organism  has  been  called  tetanine.  It  causes  all  the  symptoms  of  te- 
tanus. 

In  a  recent  lecture  on  this  subject  before  the  Society  of  Chemical 
Industry  England,  the  distinguished  chemist,  Henry  E.  Armstrong, 
showed  that  these  questions  are  most  intimately  related  to  the  estab- 
lishment of  rational  etiology  and  therapeutics.  The  alkaloids  pro- 
duced by  putrefactive  chant  e,  and  particularly  those  developed  by 
the  action  of  micro-organisms,  are  deserving  of  close  study  by  physi- 
ologists, for  the  course  and  symptoms  of  zymotic  diseases  may  to  a 
large  extent  be  due  to  the  toxic  properties  of  the  alkaloids  alone.  It 
is  obvious  from  this  point  of  view  a  large  field  for  valuable  investiga- 
tion lies  open  for  the  future  observers. 

Bacterial  Studies. — Continually  increasing  interest  attaches  to  the 
investigation  of  the  form,  life  history  and  actions  ofthe  various  species 
of  micro  organisms.  The  last  year  has  furnished  some  very  important 
results  in  reference  to  the  influence  of  the  different  species  on  one 
another.  While  there  is  not  absolute  exactness,  yet  in  our  knowledge 
on  this  topic,  several  observers  have  shown  that  in  developing  in  or- 
dinary culture  fluids,  some  species  of  microbes  will  crowd  out  and  de- 
stroy others.  Several  of  the  disease  producing  bacteria  are  liable  in 
this  way  to  be  killed  off  by  the  ordinary  microbes  of  the  water  and 
soil,  and  this  fact  has,  of  course,  an  important  bearing  on  natural 
hygiene.  The  spread  of  contagious  diseases  has  often,  probably,  been 
interrupted  by  the  beneficial  action  of  the  harmless  bacteria,  which 
are  ever  present  in  water,  air  and  soil.  As  an  interesting  outgrowth 
of  this  phase  of  the  question  is  the  study  of  the  action  of  one  form 
organism  exercising  a  protective  influence  against  another  form.  The 
experience  of  mankind  early  demonstrated  that  several  diseases 
are  self- protective,  one  attack  generally  preventing  a  second.  The 
facts  of  vaccination  are  also  illustration  of  this  curious  protective  effect, 
but  in  this  case  there  is  but  little  doubt  that  if  vaccinia  is  not  identical 
with  small-pox,  it  is  closely  allied.  Much  more  remarkable  is,  how- 
ever, the  possibility  of  one  form  of  virus  exercising  a  protective  action 
against  an  entirely  different  disease.  Dr.  Emmerich  of  Munich,  has 
contributed  very  lately  to  the  Archives  of  Hygiene,  an  elaborate  study 
on  the  effect  which  prior  inoculation  with  the  specific  microbe  of  ery- 
sipelas has  upon  the  course  of  the  highly  contagious  and  fatal  disease 
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known  as  splenic-fever.  Emmerich's  experiments  were  made,  of 
course,  on  small  animals  and  he  selected  those  which  were  specially 
sensitive  to  the  splenic  fever  bacillus.  In  his  paper  he  givesin  detail 
the  precautions  taken  to  secure  accuracy  in  every  particular,  and  from 
his  well-known  reputation  as  a  bacteriologist,  and  the  great  facilities 
which  his  laboratory  affords,  there  is  no  doubt  that  his  results  are 
worthy  of  full  confidence.  He  finds  that  a  previous,  or  simultaneous 
inoculation,  by  the  micro  coccus  of  erysipelas,  of  an  animal  inoculated 
with  active  splenic-fever  virus,  produces  an  undoubtedly  favorable 
influence  on  the  course  of  the  latter  disease.  That  this  is  due  to  a 
specific  action,  either  directly  or  indirectly,  on  the  development  of  the 
bacilli  of  the  fever  is  shown  by  the  carefully  prepared  sections  of  tis- 
sues of  animals  which  have  been  killed  during  the  progress  of  the  ex- 
periments. In  these  the  splenic-fever  bacilli  are  found  in  a  dead  or 
djung  condition  as  evidenced  by  their  failing  to  take  a  permanent 
stain  by  the  usual  staining  process,  while  in  animals  which  have  not 
been  previously  inoculated  with  the  erysipelas,  the  bacilli  were  in 
active  life.  Emmerich  believes  that  this  action  is  not  due  to  any 
direct  hostility  between  the  two  forms  of  micro-organism,  because  as 
he  states,  when  grown  together  in  a  culture-tube,  they  do  not  inter- 
fere. He  regards  the  action  as  more  complex,  and  as  dependent  on 
the  function  of  the  tissue  cells.  The  tissues,  he  says,  are  stimulated 
to  higher  and  more  energetic  vitality  by  the  presence  of  the  erysipe- 
las microbe,  and  are  thus  enabled  to  resist  and  overcome  the  subse- 
quently introduced  germ,  of  the  fever.  Whatever  maybe  the  true 
explanation  of  effect,  the  fact  remains  that  this  research  is  of  great 
importance  and  interest  to  all.  At  the  conclusion  of  his  paper  he 
remarks  that  he  has  in  course  of  preparation  some  further  work  on 
the  same  subject  which  will  be  more  practical  in  its  bearing  than  even 
the  present  paper^ 

Bacteria  in  Water, — The  nature  and  significance  of  the  microscopic 
life  in  water  has  been  extensively  studied.  It  has  been  mentioned 
above  that  different  forms  of  bacteria  will  often  interfere  with  one 
another  when  growing  together  in  water,  and  considerable  attention 
has  been  given  to  this  phase  of  the  question,  because  of  the  obvious 
importance  of  this  matter  in  reference  to  the  propagation  of  infectious 
disease  by  water.  The  results  are,  however,  still  somewhat  uncertain, 
but  it  appears  that  ordinary  water  is  not  a  very  good  soil  for  the  de- 
velopment of  the  more  dangerous  forms  of  microbes.  While,  how- 
ever, these  may  not  grow  or  multiply,  it  appears  that  they  may  lie 
inactive,  especially  in  the  spore-foi  m,  for  considerable  time  even  in 
the  presence  of  the  ordinary  bacteria. 

The  value  of  the  determination  of  the  number  and  character  of  the 
bacilli  present  in  water  is  still  unsettled.  There  is  no  doubt  that  much 
light  may  be  thrown  on  the  effects  and  usefulness  of  various  systems 
of  filtration,  storage  and  purification,  but  it  has  not  yet  been  shown 
that  it  is  possible  to  determine  by  counting  the  bacilli  in  a  water  whether 
or  not  that  water  is  wholesome  or  unwholesome.  In  fact  the  problem 
of  water  analysis  is  still  unsolved. 

The  observations  of  several  chemists,  especially  Percy  Frankland, 
have  shown  that  very  material  improvement  in  the  condition  of  any 
sample  of  water  as  regards  the  bacterial  life  in  it,  results  not  only 
from  filtration  through  moderately  compact  material,  but  even  from 
mere  agitation  with  some  easily  subsiding  powders.  Also  it  appears 
that  the  addition  of  a  few  grains  of  alum  to  the  gallon  of  water  will 
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remove  a  very  large  proportion  of  these  microscopic  life  in  a  short 
time.  There  is,  therefore,  no  difficulty  in  clarifying  and  greatly  im- 
proving the  most  turbid  water. 

Miorohes  in  Air. — The  microscopic  life  in  the  atmosphere  has  not 
received  the  general  attention  that  has  been  given  to  that  in  water, 
but  a  number  of  researches  on  the  topic  have  been  published  Very 
recently  Prof.  Carnelley  of  Dundee,  and  Mr.  J.  S.  Haldane,  have  pub- 
lished the  results  of  some  extended  experiments  on  air  of  buildings 
and  sewers,  and  have  indicated  some  remarkable  facts.  They  have 
found  that  the  micro-organisms  do  not  get  into  the  air  of  rooms  from 
the  bodies  or  breath  of  the  persons  present,  but  from  the  floor  and 
other  parts  of  the  room  itself.  They  also  find  that  as  regards  the  num- 
ber of  micro-organisms,  sewer-air  is  much  purer  than  the  outside  air 
in  summer.  The  authors  of  this  paper  inveigh  very  strongly  against 
the  much  preached  doctrine  of  sewer-air  causing  typhoid  fever. 


THE  ACTION  OP  ALCOHOL  ON  BUTTER  PAT. 


By  Prof.  C.  B.  Cochran,  West  Chester^  Pa.,  Microscopist  of  the  Board, 


In  order  to  test  artificial  butter  for  added  butyrates  it  has  been  rec- 
ommended that  the  suspected  sample  be  treated  with  alcohol,  which 
will  dissolve  any  artificial  tributyrate.  If  the  undissolved  fat  then  be 
tested  by  Reichert's  method  we  shall  find  the  per  cent,  of  volatile  fat 
acids  much  less  than  in  the  original  fat,  in  case  any  artificially  pre- 
pared butyrates  have  been  used. 

If  this  plan  of  examining  suspected  butters  is  ever  to  be  called  into 
practical  use  it  is  in  my  opinion  highly  desirable,  if  not  absolutely 
necessary,  that  we  have  some  definite  knowledge  of  the  action  of  alco- 
hol upon  genuine  butter  fats  under  certain  fixed  conditions,  such  as 
could  easily  be  adopted  when  examining  suspected  samples. 

The  following  experiments  were  made  for  the  purpose  of  deter- 
mining what  changes  if  any  were  produced  in  butter  by  treating  it 
with  ethyl  alcohol.  The  alcohol  used  gave  a  sp.  gr.  corresponding  to 
90  per  cent.  CaHeO.  The  amount  used  was  10  c.  c.  alcohol  to  each 
gramme  of  butter  fat : 


by  10 

c  c     K  H  0  required  for  distillate  of  50  c 
c.  from  2^  grammes  (Reichert's  method). 

2 
=1 

I'' 

•1^ 
2 

u 

Q 

Undis- 
solved Fj 

Sami 

Tern] 

Butt< 

iS 

1 
2 

0.1083 
0.1086 

780  F. 
78"  F. 

13  c  c 

24  c  c. 
25Ac  c 

9J  c  c. 

3 

0.130 

760  F. 

5  11  c,  c.  > 

19|  c  c 

4 

5 

0.120 
0.126 

750  F. 

15,^  c.  c 
12A  c  c. 

27i'^c.  c 
28Ac  c. 

13,V  c  c. 
U2,\jcc 

J  12i^y  c  c 

Sample  No.  4,  giving  in  one  case  only  10|  c.  c.  and  11  c.  c.  K  H 
O  in  another  to  neutralize  the  distillate  from  2^  grammes  of  fat  was 
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more  than  ten  months  old.  In  a  third  test  of  this  same  butter  known 
to  be  genuine,  10^  c.  c.  K  H  O  were  required.  This  butter  was  at 
the  time  in  a  state  of  good  preservation,  and  was  perfectly  palatable. 

Hehner  &  Angell,  in  their  work  on  butter  analysis,  found  that  the 
insoluble  fat  acids  of  butter  increased  somewhat  with  age.  This  be- 
ing the  case  we  might  expect  some  decrease  in  the  per  cent,  of  solu- 
ble fat  acids,  and  this  result,  therefore  seems  to  be  in  accord  with  the 
report  of  Hehner  &  Angell. 

Three  other  samples  of  butter,  tested  in  a  similar  way,  but  no  at- 
tention paid  to  the  condition  of  temperature,  gave  results  as  follows : 


Sample. 

Per  cent,  of  volatile  fat  acids  in 

Butter  Fat 

Undissolved  Fat 

Dissolved  Fat 

1 
2 
3 

^ijf  P®*"  cent 
5 'A  per  cent 
^ift  P®^*  cent 

^iVb  P®r  cent 
^li  V^^  cent 
2i%  F^r  eent 

10  P^r 
14^^  per  cent 
per  cent 

If  one  suspects  a  butter  of  being  adulterated  with  an  artificial 
butyrate,  and  attempts  to  dissolve  such  an  adulterant  by  the  use  of 
alcohol  it  seems  necessary  to  use  an  alcohol  of  known  strength,  and 
to  have  a  known  quantitive  relation  between  the  alcohol  and  butter 
fat  employed.  If  the  fat,  undissolved  by  alcohol,  be  then  examined  he 
must  expect  to  find  the  quantity  of  volatile  fat  acids  diminislied 
somewhat  even  in  genuine  butter. 

Using  the  method  I  have  adopted,  I  should  judge  that  the  undis- 
solved fat  of  a  genuine  butter  ought  to  require  9  c.  c.  K  H  0  to 
neutralize  the  usual  distillate  from  2^  grammes.  If  less  than  nine  are 
required,  there  would  be  reason  to  suspect  adulteration. 

I  am  inclined  to  think  that  more  information  would  be  gained  by 
applying  Reichert's  method  to  the  fat  undissolved  by  alcohol  than 
by  applying  it  to  the  original  fat  if  we  adopt  9  c.  c.  K  H  O  as  the 
amount  of  alkali  required  to  neutralize  the  distillate  from  2^  grammes 
of  fat,  strictly  following  Reichert's  method.  This  would,  in  most 
cases,  show  at  once  the  adulteration  even  in  case  of  an  added  buty- 
rate, when  the  same  method  applied  to  the  suspected  butter  would 
not  detect  this. 

The  per  cent,  of  volatile  fat  acids  in  the  above  table,  was  deter- 
mined in  each  case  by  the  process  of  repeated  distillations  and  calcu- 
lated as  butyric  acid. 

Experiments  made  with  wood  alcohol,  show  similar  results.  I  here 
give  results  of  two  such  experiments,  the  proportion  of  alcohol  to  fat 
being  10  c.  c.  to  1  gramme. 


Sample.  1 

Fat  dissolved  4>y  10  | 
c  c 

Temperrature. 

a  c.  10  K  H  0  required  to  neutralize  50  c  c. 
distillate  from  2^  grammes. 

Butter  fat 

Undissolv- 
ed fat 

Dissolved 
fat 

1 

2 

0.225 
0.21S 

760F. 
750  F. 

ISA 
lOi 

23i 
22A 

Digitized  by 


102 


AaRICULTURB  OF  PENNSYLVANIA. 


[No.  2, 


The  second  sample  of  butter  was  the  same  as  mentioned  above,  and 
was  ten  months  old. 

From  the  above  work  it  is  very  evident  that  the  portion  of  fat  dis- 
solved by  methyl  or  ethyl  alcohol  is  rich  in  volatile  fat  acids.  We 
conclude,  therefore,  that  while  the  glycerides  of  the  volatile  fat  acids 
are  present  in  butter,  in  such  a  condition  as  not  to  be  readily  dissolved 
by  alcohol,  yet  a  part  of  them  yields  to  the  solvent  action  of  this 
re-agent  more  readily  than  some  of  the  other  fats  of  the  butter.  This 
excess  of  volatile  fat  acids  in  the  fat  dissolved  by  alcohol  is  not  due 
simply  to  the  solvent  action  of  alcohol  upon  any  free  fat  acid  which 
may  be  present,  as  my  method  of  experimenting  eliminated  this 
possibility. 

H'dbl's  iodine  test  also  shows  that  the  composition  of  fat  dissolved 
by  alcohol  differs  from  the  portion  undissolved. 

In  the  following  tests  the  fat  was  dissolved  in  wood  alcohol  of  sp. 
gr.  0.8170  at  60°  F.  The  proportion  of  alcohol  used  was  10  c.  c.  to  one 
gramme  of  fat :  , 


Samflb. 

Fat  dissolved  by 
10  c  c. 

Temperature. 

Iodine  number  of 
fat. 

Iodine  number  of 
dissolved  fat 

Iodine  number  of 
undissolved  fat 

1,  

Grammes. 
0.225 

750  F. 

37 

*¥» 

2,  

3,  

0.218 

Below  are  two  determinations  of  the  iodine  numbers  when  ethyl 
alcohol  90  per  cent  Cj       0  was  used  to  dissolve  the  fat: 

Sample. 

Fat  dissolved  by 
10  c  c. 

Temperature. 

1  Iodine  number  of 
;  fat 

Iodine  number  of 
dissolved  fat 

Iodine  nnm  ber  of 
undissolved  fat 

1,  

Gravimen. 
0.126 

'^'^ 
36A 

ms 

42ft 

2,  

0.1197 

820F.' 

The  fat  dissolved  by  alcohol  has  a  very  low  melting  point,  remaining 
liquid  at  all  ordinary  temperatures,  while  the  undissolved  portion  has 
a  melting  point  higher  than  pure  butter  fat.  In  one  case  the  undis- 
solved portion  had  a  melting  point  of  106°  F. 

An  attempt  was  made  to  determine  the  character  of  the  fat  acid 
condensed  in  condenser  during  distillation,  with  the  following  result: 

The  fat  acid  collected  in  condenser  was  dissolved  in  neutral  alcohol 
and  titrated  with     baric  hydrate;  this  formed  a  heavy  precipitate. 

Weight  of  Ba.  salt  thus  formed  =  0.1325  grammes. 

Weight  of  Ba  8O4  produced  from  this  salt  =  0.063  grammes. 
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Weight  of  Ba  SO4  which  would  correspond  to  0.1325  grammes  of 
Ba(Cio  H,,  02)2 -0.0644. 

The  melting  point  of  the  fat  acid  collected  in  condenser  was  twice 
determined,  and  in  one  case  was  found  to  be  80°  F.  and  in  the  second 
case  86°  F.  The  last  melting  point  corresponds  to  that  of  capric  acid. 
From  the  above  results  I  judge  that  the  fat  acid  collected  in  condenser 
is  composed  mostly  of  capric  acid. 

Before  concluding  this  article  I  wish  to  say  that  in  my  opinion  the 
standard  of  12^  c.  c.  y\  K  H  O,  as  frequently  adopted  for  Reichert's 
method,  will  need  some  modification.  While  fresh  butter  will  give 
results  as  high  as  this  standard  or  exceeding  it,  I  believe  that  in  case 
of  butters  that  have  been  kept  for  some  time  we  may  obtain  results 
short  of  this.  At  least  this  has  been  my  experience  with  butter  made 
at  my  home  in  the  fall  and  kept  over  winter,  although  the  butter  was 
still  very  palatable. 


REPORTS  OF  COMMITTEES. 


THE  REPORT  OP  THE  COMMITTEE  ON  USEFUL  BIRDS. 


By  C.  C.  MussEiiMAN,  Chairman, 

Reports  on  agricultural  topics,  such  as  fertilizers,  dairy,  apiary, 
fruit  culture,  &c.,  make  the  work  upon  such  subjects  comparatively 
easy,  as  agricultural  periodicals  are  full  of  information  on  these  top- 
ics ;  but  the  subject  of  birds,  or  ornithology,  is  rarely  mentioned  in 
connection  with  agriculture.  Therefore  your  committee  can  only  give 
a  few  practical  observations  and  suggestions  in  comparison  to  the  im- 
portance of  the  subject. 

Birds  are  universally  favored,  and  insects  are  as  universally  de- 
spised, especially  by  farmers.  Hence,  popular  feeling  is  all  on  the  side 
of  what  are  often  called  our  "  feathered  friends."  We  will  consider 
the  question  briefly  and  see  how  far  this  statement  is  warranted  by 
the  facts. 

We  have  divided  birds  into  three  classes :  Those  which  are  fruit  or 
seed-eating,  those  having  a  mixed  diet,  and  those  which  are  purely  in- 
sect-eating. Those  of  the  first  class,  viz  :  fruit  or  seed-eating  birds, 
are  evidently  injurious  to  man  by  what  they  take  from  the  fruits  of 
his  labors.  At  best,  they  can  be  but  neutral  agents  in  our  service.  It 
is  a  mistaken  idea  to  suppose  that  birds  can  so  change  their  habits  as 
to  discard  the  diet  for  which  their  structure  has  fitted  them.  A  purely 
granivorous  bird  cannot  be  converted  into  a  purely  carnivorous  or  in- 
sectivorous one  without  changing  its  structure  and  nature,  notwith- 
standing all  that  can  truthfully  be  said  in  favor  of  such  birds. 

The  English  sparrow  is  an  example  of  this  class.  It  was  imported 
into  this  country  with  the  hope,  or  belief,  that  it  would  rid  our  trees 
of  their  caterpillars.  But  that  blundering  experiment  has  resulted  in 
introducing  a  very  dangerous  element,  which  has  already  done  great 
harm,  and  is  likely  to  do  us  till  more.  We  now  have  two  nuisances 
instead  of  one,  tor  the  sparrows  are  true  graniverous  birds,  helping 
themselves  to  grain,  small  fruits,  and  sometimes  even  the  buds  of 
fruit  trees  when  driven  by  hunger,  scarcely  touching  insects  of  any  kind. 

English  sparrows  are  increasing  to  an  alarming  extent.    Useful  and 
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beautiful  species,  such  as  the  martin,  swallow,  blue  bird,  wren,  yellow 
bird,  bobolink,  robin,  pee^ee,  "  tomtit,"  &c.,  are  driven  away  by  this 
pugnacious  little  intruder,  that  has  neither  beauty,  nor  does  he  seem 
to  understand  the  first  principles  of  vocal  music,  verily  with  nothing 
to  recommend  him. 

The  English  sparrow  is  no  longer  confined  to  cities  and  towns,  but 
is  spreading  over  the  whole  country,  and  if  not  arrested  in  its  pro- 
gress, it  will  become  a  pest  to  the  United  States,  as  much  so  as  the 
locusts  mentioned  in  holy  writ,  were  to  Egypt.  Your  committee  have 
been  instrumental  in  procuring  the  passage  of  an  act  of  Assembly, 
making  the  English  sparrow  free  game,  and  that  act  alone,  were 
nothing  else  contained  in  this  report,  should  weigh  much  in  our 
favor. 

With  the  second  class  of  birds,  those  living  on  a  mixed  diet,  we  are 
comparatively  litttle  concerned,  since  they  are  veiy  uncertain  in  their 
habits  as  to  diet.  The  common  blackbird  and  crow  are  examples  of 
this  kind,  beneficial  at  one  time  and  injurious  at  another.  But  from 
all  the  observations  and  evidence  at  hand,  your  committee  is  inclined 
to  give  this  class  of  birds  "  the  benefit  of  the  doubt,"  and  render  a  ver- 
dict of  not  guilty. 

The  third  class  is  the  one  whose  claims  we  need  to  investigate  more 
closely.  At  first  sight  it  would  seem  that  all  insectivorous  birds  are 
useful,  but  this  assumes  that  all  insects  are  injurious,  which  is  entirely 
erroneous.  For,  considering  the  habits  of  insects,  they  can,  like  the 
birds,  be  regarded  under  three  classes,  the  beneficial,  the  harmless 
and  the  injurious.  The  first  class  we  should  favor  and  encourage, 
their  service  to  us  is  incalculable,  since  by  their  structure  and  mode  of 
life,  they  will  do  for  us  what  we  can  but  imperfectly  perform  ourselves. 
They  are  among  our  best  friends. 

To  the  second  class  of  insects  we  may  be  indifi'erent,  they  are 
neither  a  benefit  nor  an  injui^.  Among  the  third  class  are  our  great 
tormentors.  Now,  the  question  is  not,  do  birds  eat  insects,  but  do 
birds  discriminate  between  injurious  and  beneficial  insects?  What 
birds  to  kill,  and  what  birds  to  protect,  are  questions  that  your  com- 
mittee is  not  able  to  answer  in  this  short  report. 

The  destruction  of  a  number  of  our  most  useful  species  of  birds  is 
going  on  at  a  most  alarming  rate.  The  country  is  made  bleak  and 
cold  by  the  destruction  of  the  forest,  the  natural  shelter  and  abode  of 
the  birds.  Many  birds  are  destroyed,  during  the  breeding  season,  such 
as  the  meadow-lark,  "  tomtit,"  starling,  and  other  species  that  hatch 
on  the  ground,  by  fire,  farm  implements  and  machinery.  But*  it  re- 
mains for  wicked  and  thoughtless  men  and  boys  to  destroy  by  whole- 
sale their  most  innocent  and  best  friends — the  birds.  Some  do  it  for 
sport,  some  do  it  simply  to  gratify  an  evil  propensity  to  kill,  others  do 
it  for  the  lust  of  gain.  They  kill  everything  that  wears  feathers  to 
satisfy  the  demands  of  fashion  and  its  votaries. 

Although  it  is  impossible  to  give  the  exact  number  of  birds  killed 
each  year,  some  figures  have  been  published  which  give  an  idea  of 
what  the  slaughter  of  innocent  birds  must  be.  A  single  local  taxi- 
dermist handles  30,000  bird  skins  in  one  year,  and  a  single  collector 
brought  back  from  a  three  months'  trip  11,000  skins,  and  from  one  small 
district  on  Long  Island  about  70,000  birds  were  brought  to  New  York 
in  four  months  time.  In  New  York  one  firm  had  on  hand  February 
1, 1886,  200,000  bird  skins.  The  supply  is  '  not  limited  to  home  con- 
sumption.  American  bird  skins  are  sent  abroad.  The  great  European 
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markets  draw  their  supplies  from  all  over  the  world.  In  London 
there  were  sold  in  three  months  from  one  auction  room  404,464  West 
India  and  Brazilian  bird  skins,  and  356,389  East  India  birds.  I  n 
Paris  100,000  African  birds  have  been  sold  by  one  dealer  in  one  year. 
One  New  York  firm  recently  had  a  contract  to  supply  40,000  skins  of 
African  birds  to  one  Paris  firm. 

These  figures  tell  their  own  story,  but  it  is  a  story  which  might  be 
known  even  without  these  figures.  We  may  read  plainly  enough  in 
the  silent  forests  and  hedges,  once  vocal  with  the  morning  songs  of 
birds,  and  in  the  deserted  fields,  where  once  their  bright  plumage 
flashed  in  the  sunlight. 

This  cruel  and  wanton  destruction  of  bird  life  if  continued  will  not 
only  deprive  us  of  the  most  attractive  features  of  rural  life,  but  it  will 
surely  work  a  vast  amount  of  harm  to  the  farmers,  by  removing  one 
of  the  most  efficient  checks  on  hurtful  insects. 

The  food  of  our  small  birds  consists  largely  of  insects  which  feed  on 
plants  grown  by  farmers.  And  insects  multiply  with  such  astounding 
rapidity  that  a  single  pair,  in  the  course  of  one  season,  may  become 
the  progenitors  of  several  billions  of  their  kind.  All  through  the  sea- 
son at  which  this  insect  life  is  most  active,  the  birds  are  constantly  at 
work  destroying  for  their  young,  and  for  themselves,  tens  of  thousands 
of  hurtful  creatures,  which,  but  for  them,  would  swarm  upon  the 
farmers'  crops  and  lessen  the  results  of  their  labors. 

Birds  have  wonderful  appetites,  and  the  insect-eaters  do  great  exe- 
cution among  the  enemies  of  the  agriculturist.  This  is  illustrated  by 
Prof.  Woods'  estimate  that  a  man  would  have  to  consume,  in  each 
twenty -four  hours,  sixty-seven  feet  of  a  sausage  nine  inches  in  circum- 
ference in  order  to  eat  as  much  in  proportion  to  his  bulk  as  the  red- 
breast, whose  daily  food  is  considered  as  equivalent  to  an  earthworm 
fourteen  feet  long. 

A  painstaking  naturalist,  not  very  long  ago,  who  watched  the  nest 
of  a  pair  of  martins  for  sixteen  hours,  from  4  a.  m.  till  8  p.  m.,  just  to 
see  how  many  visits  the  parent  birds  made  to  their  young.  He  found 
that  in  that  time  three  hundred  and  twelve  visits  to  the  four  young 
were  made;  one  hundred  and  nineteen  by  the  male  and  one  hundred 
and*  ninety-three  by  the  female.  If  we  suppose  only  six  insects  to 
have  been  brought  ateach  visit,  this  pair  of  birds  would  have  destroyed, 
for  their  young  alone  in  this  one  summer  day,  not  far  from  two  thous- 
sand  insects. 

The  important  relations  which  our  birds  bear  to  agricultural  inter- 
ests is  justly  recognized  by  all  State  governments.  Laws  have  been 
enactea  for  the  protection  of  birds,  but  these  laws  are  constantly  vio- 
lated by  the  lack  of  an  intelligent  public  sentiment  to  support  them. 
These  laws  are  nowhere  enforced.  Is  it  not  time  that  we  call  a  halt 
to  this  wanton  destruction  of  our  be^t  friends,  the  birds  ? 

Birds  are  killed  by  the  thousand;  yes,  by  the  hundred  thousand,  for 
millinery  purposes ;  even  the  innocent  and  beautiful  humming  birds 
are  not  spared,  and  so  long  as  fashion  demands  feathers,  birds  will  be 
slaughtered.  If  this  enormous  destruction  of  birds  can  be  put  in,its 
true  light,  interest  aroused,  sentiment  created,  perhaps  a  stringent  law 
passed  and  enforced,  not  until  then  will  this  great  wrong  cease. 

All  true  women  should  prefer  birds  as  live  pets  rather  than  dead 
ornaments. 

There  is  an  element  of  savagery  in  the  use  of  birds  for  personal 
decoration  which  is  in  grotesque  contrast  with  our  boast  of  civiliza- 
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tion,-'  says  Henry  C.  Potter,  "even  the  savage  is  outdone  in  this  craze 
for  feathers.  Only  Christian  people  will  butcher  and  wear  a  whole 
bird  on  their  heads  for  ornament."  "  If  there  were  no  purchasers, 
there  would  be  no  demand,  and  as  women  principally  create  this  de- 
mand, it  rests  upon  them  to  stay  the  cruelty  of  this  slaughter  of  the 
innocents  to  gratify  fashion." 

John  Burroughs  says,  "It  is  a  barbarous  taste  which  prompts  our 
women  and  girls  to  appear  upon  the  streets  with  their  head  dress 
adorned  with  the  scalps  of  our  songsters."  John  G.  Whittier  says, 
"  We  are  in  a  fair  way  to  destroy  both  our  forests  and  birds.  I  could 
almost  wish  that  the  shooter  of  birds,  the  taxidermist  who  prepare 
their  skins,  and  the  fashionable  wearer  of  their  feathers  might  share 
the  penalty  which  was  visited  upon  the  ancient  mariner  who  shot  the 
Albatross." 

Perhaps  the  greatest  agent  now  in  our  country  for  the  correction  of 
this  great  wrong,  to  ourselves  and  our  feathered  friends,  we  have  in 
the  "Audubon  Society,"  for  the  protection  of  birds,  organized  in  New 
York,  in  February,  1886.  A  society  not  quite  one  year  old,  yet  it  has 
a  membership  of  about  seventeen  thousand,  distributed  in  local  socie- 
ties all  over  this  great  country  of  ours.  It  is  named  after  John  James 
Audubon,  the  great  naturalist  and  ornithologist. 

In  conclusion,  your  committee  join  in  the  hope  that  all  true  patriots 
and  advocates  of  the  right,  the  useful  and  the  noble  will  aid  in  the 
protection  of  our  feathered  friends,  the  denizens  of  the  air,  for  the  pro- 
motion of  our  mutual  g:ood,  our  comfort  and  our  happiness. 

C.  C.  MusBELMAN,  Chairman^ 

M.  W.  Oliver, 

Eastburn  Reeder, 

B.  H.  Warren, 

Wm.  S.  Roland, 

Gabl.  Hiester, 

J.  P.  Barnes. 


REPORT  OF  OOMMTTTEE  ON  FRUIT  AND  FRUIT  CULTURE, 


G.  Hiester,  Harrishurg^  Pa,,  Chairman. 

The  year  1887  has  been  decidedly  an  off  year  for  fruit  in  Southern 
and  Eastern  Pennsylvania;  in  the  northern  tier  of  counties  they  had 
a  full  crop.  The  growers  all  over  the  State  were  much  encouraged  by 
the  bountiful  crops  of  last  year  and  were  led  to  hope  for  at  least  a  par- 
tial repetition  of  the  same  by  the  fine  condition  in  which  all  planta- 
tions passed  the  winter. 

Strawberries,  raspberries  and  blackberries  looked  unusually  well 
early  in  the  spring  and  put  forth  a  luxuriant  growth  of  foliage,  but 
the  continued  wet  weather  in  some  sections  and  severe  drought  in 
others  at  the  time  of  inflorescence  prevented  proper  fertilization,  and 
the  result  was  the  lightest  crop  we  have  had  for  years  Even  this 
was  reduced  fully  one-half  in  some  sections  (notably  Dauphin  county) 
by  heavy  rains  during  the  picking  season,  which  softened  the  berries 
and  rendered  them  unfit  for  market. 

Peaches  were  almost  a  total  failure  so  far  as  reported  to  us,  except 
in  Clinton,  Crawford,  Bradford,  Wyoming,  Lackawanna,  Sullivan,  War- 
ren and  Lycoming  counties,  where  they  had  a  full  crop ;  also  a  few 
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orchards  in  York  county  that  were  favorably  located  and  had  the 
fruit  carefully  thinned  last  year.  Many  plantations  were  entirely 
ruined  by  last  year's  heavy  crop,  supplemented  by  the  ravages  of  the 
borer,  and  are  now  in  such  a  low  condition  that  they  will  hardly  re- 
cover. 

The  yield  of  plums,  except  in  Bradford  county,  was  not  sufficient 
for  the  needs  of  the  curculio.  They  took  possession  of  the  entire  crop, 
and  the  overflow  attacked  the  pears  and  the  few  peaches  that  they 
could  find. 

Pears  promised  well;  the  trees  as  a  rule  set  all  the  fruit  they  could 
bear,  but  the  unusual  number  of  insects  which,  owing  to  the  scarcity 
of  other  fruit,  were  forced  to  devote  all  their  energies  to  the  pear, 
spoiled  the  crop  entirely.  Fully  one-half  of  the  pears  were  stung  by 
the  codling-  moth  or  the  curculio,  or  both,  and  either  dropped  when 
half  grown  or  else  remained  on  the  tree,  knotted  and  gnarled  until 
picking  time,  when  they  were  hardly  worth  gathering.  The  only  ex- 
ception to  this  so  far  reported  are  the  counties  named  above,  where 
they  had  very  fe  w  insects  and  a  full  crop  of  pears  and  apples.  The 
latter  fruit  bore  such  an  abundant  crop  last  year  in  the  Eastern  coun- 
ties of  the  State  that  no  one  expected  a  great  yield  this  fall,  but  some 
young  orchards  and  trees  that  failed  to  bear  last  year  were  well  laden, 
and  the  codling  moth  appears  to  have  found  them  all.  It  is  very  dif- 
ficult to  find  a  sound  apple  south  of  Crawford  county. 

The  member  of  the  committee  from  Lancaster  county  says  their 
best  crop  this  year  was  insects,  the  caterpillar  yielding  a  full  second 
crop  and  others  doing  proportionately  well. 

Grapes  set  a  full  crop,  but  owing  to  the  ravages  of  insects,  some  of 
which  stung  the  grapes  while  others  attacked  the  foliage,  the  clusters 
were  not  so  perfect  and  the  crop  not  so  large  as  usual,  except  in  the 
Northern  tier  of  counties.  Of  the  newer  varieties  Moore's  Early  ap- 
pears to  be  growing  in  favor.  This  year  it  bore  well  wherever  heard 
from  ;  the  clusters  are  large  and  compact,  grapes  large  and  covered 
with  a  beautiful  bloom,  and  do  not  drop  ofi*  so  readily  as  most  early 
varieties.  It  is  the  handsomest  dark  grape  in  the  market,  and  ripen- 
ing, as  it  does,  about  two  weeks  before  the  Concord,  commands  a  good 
price.  Niagara  rotted  badly  in  some  places;  Worden  rotted  rather 
wr^rse  than  usual.  Attlio  mildew  and  black  rot  are  reported  not  so 
bad  generally  as  last  year. 

From  the  above  it  will  be  readily  seen  that  the  fruit  crop  in  Penn- 
sylvania this  year  did  not  yield  much  profit  or  pleasure  to  the  grower. 
But  in  the  opinion  of  your  committee  he  has  no  reason  to  be  disheart- 
ened; such  a  failure  seldom  occurs  except  in  a  year  following  one  of 
great  plenty,  and  we  have  the  evidence  all  around  us  of  better  times 
next  year. 

The  new  planted  strawberries  never  looked  better  than  now ;  the 
frequent  rains  have  kept  them  growing  all  through  the  season,  and 
the  well-matted  rows  give  promise  of  a  bountiful  crop  next  year. 
Raspberries,  blackberries  and  grapes  made  an  unusually  heavy  growth 
of  well-ripened  wood.  The  new  planted  orchards  have  taken  a  good 
•start,  and  the  older  ones  show  by  their  thrifty  appearance  that  they 
have  made  good  use  of  their  season  of  rest. 

So  we  say  to  all  fruit  growers,  don't  waste  your  time  bemoaning  the 
failure  of  this  year's  crops,  but  devote  all  your  energies  to  the  task  of 
putting  your  plantations  in  proper  shape  to  stand  the  winter.  Dig  out 
every  borer  from  your  peach  trees  and  bank  up  well  about  the  trunks 
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with  earth,  arran^ce  for  the  proper  drainage  of  your  land  so  that  no 
water  may  lay  about  the  roots  of  your  trees  and  vines,  remove  all 
bunches  of  weeds  and  grass  that  would  form  a  harbor  for  mice,  and 
during  the  winter  collect  a  good  supply  of  manure  to  feed  them  when 
they  first  put  out  their  leaves  in  the  spring.  Do  well  your  part,  and 
rest  assured  that  this  season-s  failure  will  not  be  repeated  next  year. 


REPORT  OP  OOMMITTBE  ON  FARM  IMPLEMENTS  AND 

MAOHINBRY. 


Every  year  increases  the  necessity  for  substituting  horse  and 
steam  power  for  hand  labor.  The  superior  cheapness  of  horse  power 
is  shown  by  the  simple  estimate  that  while  the  strength  of  an  active 
man  is  only  one-fifth  that  of  a  horse,  the  cost  of  the  latter,  as  usually 
kept  by  farmers,  is  but  a  little  more  than  one-third ;  in  other  words,  a 
horse  will  accomplish  any  heavy  labor  that  he  can  perform  at  about 
one-twelfth  the  cost  of  employing  men  to  do  the  same.  This  estimate 
will  of  course  vary  with  localities  and  circumstances,  but  is  a  fair  ap- 
proximate average,  and  shows  the  importance  of  applying  this  cheap 
strength  by  means  of  farm  implements  and  machinery  to  every  pos- 
sible operation.  The  use  of  steam  power  is  becoming  rapidly  intro- 
duced throughout  the  State  of  Pennsylvania  for  threshing,  and  at  no 
distant  day  will  be  used  in  many  localities  to  give  power  to  turn  the  soiL 

Farm  implements  and  machinery  are  so  near  one  and  the  same 
thing  that  it  will  be  a  task  to  separate  them. 

For  instance,  we  will  take  the  sickle,  which  implement  was  in  gen- 
eral use  forty  years  ago,  and  now  we  use  reapers  and  binders  drawn 
by  horses. 

Thus  we  have  machines  taking  place  of  implements. 

In  the  first  place,  we  will  caution  every  farmer  to  be  careful  in 
making  investments  in  farm  implements  and  machinery.  He  jtnay 
soon  invest  large  sums  of  money,  and  have  all  our  spare  roof  room 
crowded  with  implements  and  machines  that  are  of  little  or  no  value 
to  us.  In  selecting  farm  implements  and  machines,  too  great  care  can- 
not be  exercised  to  select  the  very  best  the  market  will  afford,  and  be 
sure  you  purchase  those  only  that  are  adapted  to  your  wants. 

We  find  plows  of  different  patterns  adapted  to  the  turning  of  any 
kind  of  soil,  that  will  challenge  the  ingenuity  of  the  most  shrewd  in- 
ventor to  make  any  improvement.  Within  the  last  few  years  there 
has  been  great  improvements  on  corn  plows  that  facilitate  the  labor 
of  keeping  the  ground  tree  from  weeds  and  loosen  the  soil  so  as  to 
retain  moisture,  which  has  been  of  immense  value  to  the  Pennsylva- 
nia farmer. 

Harrows  have  received  a  large  share  of  the  attention  of  the  inventor. 
Amongst  the  large  number  of  different  kinds  is  the  spring  tooth ;  it  is 
generally  conceded  to  have  trebled  the  efficiency  of  a  team  in  prepar- 
ing the  ground  either  newly  cleared  or  old  for  a  crop,  or  in  putting  in 
the  same — that  is,  a  team  will  do  as  much  in  one  day  with  the  spring- 
tooth  harrow  as  they  would  in  three  with  the  old  spike- toothed  har- 
row, and  at  the  same  time  leave  the.  ground  in  better  order. 

We  are  in  want  of  a  spike-tooth  harrow  to  break  the  crust  that  may 
have  been  formed  by  a  beating  rain  immediately  after  the  seed  has  been 
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placed  in  the  earth.  Many  crops  have  been  seriously  damaged  in  this 
manner;  the  tender  plants,  not  being  strong  enough  to  br^ak  through 
the  crust,  are  doomed  to  perish,  much  to  the  chagrin  of  the  anxious 
farmer.  Had  the  earth  been  slightly  broken,  time  would  bring  a 
plenteous  crop.  Right  here  in  place  will  be  proper  to  speak  of 
the  field  roller.  The  farmer  cannot  afford  not  to  have  this  imple- 
ment, or  something  that  will  fill  its  place  to  some  extent.  After 
using  the  harrow,  we  want  the  lumps  broken  and  the  fine  earth  settled, 
so  as  to  retain  moisture  for  the  growing  crop. 

The  mower,  reaper,  horse-rake,  binders,  grain  drills,  hay  elevators 
have  taken  their  places  in  due  time  to  lighten  farm  labor  and  add  mil- 
lions of  dollars  to  the  nation's  wealth  in  the  way  of  hastening  its 
progress,  in  preventing  over-ripening  or  in  escaping  storms. 

We  consider  the  grain  cutter  and  binder  one  of  the  best  of  inven- 
tions. There  is  great  room  for  improvement  in  the  complication  of 
gearing  and  weight  of  the  machine. 

We  have  no  statistics  to  show  the  actual  number  of  mowing  ma- 
chines, reapers,  binding  machines,  horse-rakes,  horse-forks,  threshing 
machines,  planting  machines,  &c.,  in  present  use ;  but  it  is  not  diflScult 
to  make  an  estims^te  of  the  advantages  to  be  derived  from  their  gen 
eral  introduction. 

We  are  glad  to  say  some  of  our  farming  implements  and  machinery, 
including  mowers,  reapers,  binders,  grain  drills,  hay  rakes,  plows  and 
harrows  can  be  purchased  at  greatly  reduced  prices  from  former  rates, 
coming  somewhere  near  their  real  cost  of  construction,  thereby  en- 
abling the  ordinary  farmer  to  be  benefited  by  their  use.  There  are 
still  some  of  the  newer  implements  on  which  too  much  royalty  is  paid 
to  the  patentee  or  the  manufacturer.  The  fodder  cutter  and  crusher 
is  an  implement  that  should  be  in  more  general  use,  ther.eby  saving 
feed  and  making  better  manure. 

Windmills  for  the  pumping  and  distribution  of  water  should  be  in 
far  more  general  use. 

The  general  use  of  commercial  fertilizers  has  stimulated  the  manu- 
facturer of  fertilizing  grain  drills  and  other  fertilizer  distributing  ma- 
chines, so  that  we  now  have  some  complete  machines  of  this  class  at 
a  satisfactory  price.  We  hope  the  time  will  come  that  a  desirable 
machine  might  be  made  to  reduce  coarser  manures  to  a  condition  to 
be  used  in  these  drills. 

In  conclusion,  we  would  say  that  nothing  contributed  more  to  dis- 
seminate correct  information  on  the  merits  of  machines  than  agricul- 
tural fairs  and  such  exhibitions  as  that  held  at  Williams'  Grove,  where 
our  people  can  learn  of  the  great  and  constant  improvements  being 
made  in  farm  implements  and  machinery,  and  where  competition 
serves  to  reduce  the  price  to  a  reasonable  sum.  We  discourage  the 
use  of  very  high-priced  and  complicated  machinery  that  is  likely  to 
get  out  of  repair,  and  which  requires  a  skilled  mechanic  to  work  it 
successfully,  so  long  as  the  market  prices  of  our  products  are  so  low  as 
not  to  warrant  the  expenditure.  Great  care  and  economy  must  now 
be  used  to  make  "credit"  meet  "debtor"  in  farming. 


Israel  Garretson, 
C.  C.  Musselmann, 
M.  W.  Oliver, 
N.  F.  Underwood, 
J.  A.  Herr, 
Chandlee  Eves. 


110 


AORICULTURB  OP  PENNSYLVANIA. 


[No.  2, 


REPORT  OP  OOMMITTBE  ON  SILK  AND  STTiK  OUIjTURB. 


Dr.  J.  P.  Barnes,  AUentown,  Pa.,  Chairman. 


Silk  culture,  though  practically  so  little  is  done  in  the  United  States, 
where  the  consumption  of  the  raw  material  is  now  becoming  so  great, 
is  not  a  new  project  even  in  this  country,  and  qu?te  an  ancient  em- 
ployment in  the  old  world. 

We  learn  from  sacred  history  (1715  B.  C.)  that  when  King  Pharoah 
set  Joseph  over  his  house  and  over  the  land  of  Egypt,  that  he  arrayed 
him  in  vestures  of  fine  linen,  &c.,  which  in  the  margin  reference  is 
rendered  silk. 

In  Proverbs,  chapter  thirty-one,  verse  twenty-second,  which  refers 
to  the  praise  and  properties  of  a  good  wife,  1015  B.  C.  it  says,  She 
maketh  herself  coverings  of  tapestry,  her  clothing  is  silk  and  purple," 
Ezekiel  sixteenth  chapter,  tenth  verse,  where  reference  is  made  to 
Jerusalem  in  the  similitude  of  a  person,  the  Prophet  says:  "I 
clothed  thee  also  with  broidered  work  and  shod  thee  with  badger's 
skin,  and  I  girded  thee  about  with  fine  linen  and  I  covered  thee  with 
silk,"  thirteenth  verse,  ''and  thy  raiment  was  of  fine  linen  and  silk 
and  broidered  work,"  594  B.  C.  These  few  references  show  that  even 
at  that  time,  the  inhabitants  of  the  old  world  knew  of  the  silk  worm 
product  and  had  the  art  of  converting  it  into  fabrics  for  wearing  ap- 
parel. 

A  writer  on  this  subject  says :  "  The  Greeks  knew  the  silk  people 
as  '  Seres* — there  is  much  dispute  as  to  the  real  origin  of  the  name — 
and  called  the  product  '  Serikon,'  whence,  through  the  latin  'Seri- 
cum  '  and  an  intermediate  form  '  Selic  '  comes  our  work  silk." 

In  Rome,  silk,  there  worth  its  weight  in  gold,"  was  a  mark  of 
efi'eminate  luxury. 

Heliogabalus  "  crowned  his  extravagance  with  a  silken  robe,  and 
would  have  ended  it  with  a  silken  rope  he  had  prepared  for  that  pur- 
pose, had  not  his  murderers  forestalled  him. 

"  Aurelian  "  refused  his  empress  a  silk  dress. 

Silk  culture  was  introduced  into  Europe  by  the  help  of  two  grateful 
Nestorian  monks,  who  traversed  Asia  with  silk  worm  eggs  hidden  in 
their  hollow  pilgrim  staffs,  and  a  thorough  knowledge  of  the  industry 
stored  in  their  heads. 

Silk  weaving  in  Western  Europe  dates  from  the  Saracean  conquests, 
but  the  return  of  King  Robert  of  Sicily,  from  the  second  crusade  in 
1146  with  captive  silk  weavers  from  Greece,  gave  it  a  new  impetus. 

Henry  of  Navarre,  who  about  1608,  taking  a  hint  from  the  book 
"  Olevierde  Seres,"  the  father  of  agriculture,  really  made  France  the 
great  silk  country  it  now  is.  His  minister,  "  Sully,"  opposed  him  and 
scoffed  at  the  siik  merchants  of  Paris,  who  came  before  the  King  in 
quaint  garb  ornamented  with  various  silks.  Sully  argued  that  luxury 
should  be  repressed. 

At  first  the  experiments,  which  the  king  urged  his  subjects  to  make, 
failed,  and  the  people  petulently  destroyed  trees  and  worms.  But 
Henry  persevered,  shamed  his  subjects  by  turning  a  great  orange 
grove,  one  of  his  ancestral  estates,  into  a  prosperous  silk  farm. 

The  revocation  in  1685  of  his  edict  of  Nantes  nearly  annihilated  the 
industry  for  a  time.  Lyons,  which  had  18,000  looms,  could  not  find 
weavers  for  4,000. 
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The  11,000  looms  of  Tours  were  reduced  to  1,200,  and  her  800  mills 
to  70,  and  the  100,000  Huguenots,  who  fled  to  England,  made  possible 
a  thriving  silk  industry  thete. 

Ring  James  I.  had,  however,  taken  a  hand  at  the  industry  long  be- 
fore this,  in  the  hope  that  the  culture  of  silk  would  help  him  to  root 
oat  tobacco.  Had  he  succeeded  in  doing  this  a  great  and  growing 
I>ernicious  habit  might  have  been  nipped  in  the  bud.  But  it  was 
manufacture  rather  than  the  production  of  raw  silk  that  was  to  suc- 
ceed in  England  and  America. 

In  the  new  world  silk  culture  had  been  a  plan  of  Spaniards  for 
Mexico.  Immediately  after  its  discovery,  Oortez,  in  his  scheme  of 
government  for  New  Spain,  1522,  included  oflScers  to  oversee  silk- 
growing.    Silk-worm  eggs  were  sent  from  Spain. 

Some  export  of  raw  silk  is  recorded,  and  woven  silk  goods  were 
made  in  and  exported  frona  Mexico,  but  the  industry  did  not  outlive 
the  century. 

When  King  James'  plan  for  silk  making  in  England  was  prominent 
in  his  mind  he  began  also  to  look  to  his  colonies  for  a  supply  of  silk, 
and  most  of  the  schemes  for  developing  Virginia  included  silk  culture. 
In  1622  one  John  Bomoel  was  sent  over  to  Virginia  as  instructor  in 
silk  culture,  and  with  him  went  the  most  peremptory  instructions  for 
the  compulsion  of  any  person  found  either  through  negligence  or  wil- 
fullness  to  omit  planting  of  vines  or  mulberry  trees.  Twenty  pounds 
of  tobacco  was  made  by  the  Legislature  the  penalty  of  neglect,  and  a 
premium  of  fifty  pounds  of  tobacco  was  offered  for  every  pound  of 
reeled  silk  produced.  There  is  a  tradition  that  King  Charles  II.  wore 
a  robe  and  hose  of  silk  from  Virginia  at  his  coronation  in  1660. 

But  even  the  bounties  were  not  effective,  and  silk  culture  in  Vir- 
ginia died  with  the  century. 

While  silk  culture  was  waning  in  Virginia,  new  efforts  were  made 
further  south.  Some  of  the  French  Huguenots  came  to  the  Carolinas 
and  wove  a  wool  silk  mixture.  At  that  time  the  use  of  the  negro 
slaves  for  silk  growing  was  urged. 

An  act  of  parliament  in  1749  declared  that  Georgia  and  South  Car- 
olina should  have  the  honor  of  being  denominated  silk  colonies. 

Shortly  before  the  Revolution  there  was  a  renewal  of  the  silk  fever, 
chiefly  in  the  northern  colonies  of  Pennsylvania  and  Connecticut. 

Benjamin  Franklin,  writing  from  London  in  1770,  induced  the 
American  Philosophical  Society  of  Philadelphia  to  take  steps  to  start 
a  public  filature,  which  was  opened  in  June  of  that  year. 

In  1776,  the  United  Society  for  Promoting  American  Manufactures, 
of  Philadelphia,  recommended  a  bounty  of  forty  pounds  to  John  Mar- 
shall for  imi)roved  machinery  for  twisting  silk.  But  the  war  came, 
the  colonists  had  their  hands  full  with  fighting  and  raising  breadstuffs, 
and  the  silk  industry  was  suspended. 

It  was  not  altogether  dead.  Silk  making  revived  literally  as  a  house- 
hold industry.  The  women  and  children  of  Connecticut  families 
raised  from  five  to  as  much  as  one  hundred  and  thirty  pounds  of  silk, 
and  the  production  of  Mansfield  town  from  1820  to  1831  reached  fifty 
thousand  dollars  a  year. 

The  year  1826  marked  the  origin  of  the  morus  muUicaulus  mania^ 
which  raged  as  a  fever  from  1830  until  it  culminated  and  collapsed  in 
1839. 

The  whole  country  went  wild.  The  fever  seemed  only  to  get  fresh 
fuel  of  the  excitement.  From  the  panic  of  1837  orchards  of  the  multi- 
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eaulus  were  planted  in  every  State.  Farmers  everywhere  set  their 
wives  and  children  to  feeding  worms.  Even  your  humble  servant  tried 
his  hand  at  raising  and  feeding  worms  at  that  time.  This  gigantic  en- 
terprise produced  multitudinous  books.  Public  documents,  periodicals 
on  silk  culture,  constituted  the  bulk  of  the  reading  of  the  day. 

The  speculation  in  twigs  and  trees  ran  wild.  In  1838,  offerings  at 
one  dollar  per  tree  or  twig  were  refused,  and  five  dollars  were  some- 
times got  for  trees  one  year  old. 

In  1839  the  bubble  burst,  and  many  a  speculator  was  caught  with 
his  stock  on  hand,  with  no  further  market  for  the  same,  and  in  some 
localties  they  were  worth  only  a  part  of  one  cent  for  pea  brush. 

After  this  extraordinary  period  very  little  was  done  in  the  way  of 
silk  culture  until  the  year  1880,  at  which  time  the  Women's  Silk  Cul- 
ture Association  of  Philadelphia,  on  the  first  of  May,  at  No.  1328 
Chestnut  street,  opened  rooms  for  the  purpose  of  a  school  of  instruc- 
tion in  the  art  of  silk  culture,  to  teach  the  methods  of  feeding,  rearing, 
propagating  silk  worms,  and  collecting  cocoons  and  floss  silk  for  the 
market,  hoping  thereby  to  induce  our  farmers  and  small  lot- holders  to 
set  out  mulberry  trees,  propagate  worms,  and  produce  cocoons.  It  was 
thought  such  an  industry  was  greatly  needed,  even  in  this  State,  to 
give  employment  to  the  women  and  children  of  the  needy ;  to  prevent 
our  farmers  and  others  from  emigrating  away  from  among  us. 

The  association  desires  to  offer  to  the  State  agricultural  schools,  in- 
stitutions and  reformatories,  or  to  individuals  who  may  have  a  pur- 
pose or  desire  to  establish  the  culture  of  silk,  a  gratuity  in  mulberry 
trees  in  lots  not  less  than  twenty-five  nor  more  than  one  hundred.  In 
every  instance  a  guarantee  must  be  given,  signed  by  two  vouchers, 
that  the  recipient  who  may  accept  these  trees  shall  give  them  the 
proper  attention  required  for  their  full  fruition. 

This  industry  consists  of  ladies  who  appear  determined  to  make  it  a 
success  if  by  their  indomitable  efforts  it  can  be  done.  Struggling  up 
to  1885  and  1886  for  want  of  funds,  after  repeated  appeals  to  the 
Congress  of  the  United  States  for  an  appropriation,  $5,000  was 
granted,  and  at  the  close  of  the  seventh  year  of  their  work  they  were 
again  honored  with  the  confidence  of  the  National  Government  by 
the  appropriation  of  $5,000,  to  be  used  in  the  direct  interest  of  the  in- 
dustry. 

This  action  of  the  United  States  Government  has  enabled  the  asso- 
ciation of  women  to  ply  their  efforts  without  being  compelled  to  make 
constant  calls  upon  the  public  for  support  as  heretofore.  Through 
the  kindness  of  Mrs.  I.  Lucas,  president  of  said  association,  I  have 
been  furnished  with  printed  statements,  giving  the  value  of  cocoons, 
the  amount  produced  in  twenty  States  of  our  Union,  and  purchased 
by  the  Women's  Silk  Culture  Association  from  October  18,  1886,  to 
January  5, 1887,  Ohio  and  Illinois  having  furnished  by  far  the  greatest 
quantity.  A  summary  of  the  detailed  statement  gives  the  following 
as  to  each  State  enumerated : 


Massachusetts,   4  pounds  6  ounces,  for  which  was  paid,    $3  41 

New  York,   3  "  5  "  "  2  81 

New  Jersey,   8  "  8|  »*  "  8  14 

Pennsylvania,   54  "  A\  "  "  40  56 

Virginia,   60  "  10|  **  "  42  80 

West  Virginia,   3  **  0  "  "  3  38 

North  Carolina,   95  "  7  "  "  49  36 

South  CaroUna,   9  **  4  »*  "  4  77 

Georgia,   18  **  6^  "  "  11  38 

Florida,   56  "  ^  *•  "  52  24 
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Alabama,   1  pound  12  ounces,  for  which  was  paid,    .   fO  70 

Mississippi,   3  "  10  "  "  1  27 

Louisiana,    9  "  6i  "  "  8  72 

Texas,   11  »*  12^  "  "  6  90 

Arkansas,   30  *»  1^  "  "  15  40 

Tennessee,   37  *»  0  »*  **  13  56 

Kentucky,    67  "  10  ♦»  **  38  80 

Ohio,   1,063  "  11  "  **  780  13 

Michigan,   241  12  "  *•  238  18 

Indiana,   140  »*  13  "  **  100  80  ' 

Iowa,    165  **  2  "  "  111  68 

lUmois,   780  2  *♦  "  622  33 

Missouri,   267  "  13  "  "  194  46 

Kansas,   596  7  "  »*  351  86 

Nebraska,   71  »*  3  "  "  32  18 


Apportioned  as  follows :  Reelable,  2,108  pounds  one  ounce.  Pierced, 
one  hundred  and  twenty-seven  pounds  five  ounces.  Waste,  nine  hun- 
dred and  one  pounds  four  and  one  half  ounces.  Value,  $2,408  71. 
Expense,  $137  75.   Net  paid,  $2,270  96. 

The  association  pays  for  cocoons  as  follows :  For  cocoons  yielding 


on  the  reel. 

4  ounces  of  silk  to  one  pound  of  cocoons,  sixteen  ounces  to  pound,  |1  16 

31       II         n     it      i4      it         an         H  ii  t(         t(        t4    1  00 

3  it  (i      t(        it        it  it  i(  4i  U  ((((((   

2^  i<  ii  ii  ii  ii  ii  ii  ii  ii  ii  'JQ 

Below  this  quality  cocoons  are  only  fit  for  waste,  and  even  then  are 
not  desirable,  as'^hey  contain  the  chrysalis,  which  renders  them 
troublesome  to  the  manufacturer. 

Good  pierced  cocoons,  as  waste,  per  pound,  60  to  70  eta 

Poor  whole        "       »*      "      *♦       *♦   35  to  40  eta 


Cocoons  yielding  over  four  ounces  to  the  pound  a  special  price  will 
be  given. 

I  quote  the  following  as  stated  by  the  Women's  Silk  Culture  Asso- 
ciation : 

^^The  value  of  the  work  of  instruction  and  encouragement  to  silk 
growers  can  only  be  understood  by  the  detailed  statement  in  which 
the  weight  of  each  separate  lot  of  cocoons  is  given,  with  actual  pay- 
ment made  for  it  by  the  Women's  Silk  Culture  Association.  The  en- 
tire quantity  of  cocoons  (dry  weight)  so  received  up  to  December, 
was  3,136^  pounds  (equivalent  to  6,500  pounds  in  the  green  state,  as 
weighed  and  sold  in  Europe),  of  which  2,108  pounds  were  reelable, 
127^  pounds  pierced,  and  901^  pounds  imperfect,  or  in  some  way  in- 
jured, most  of  them  by  bad  handling.  The  sum  of  $2,408  71  was  ac- 
tually paid  these  growers,  an  average  of  seventy-seven  cents  per  six- 
teen ounces  for  the  whole ;  and  of  ninety-three  cents  per  pound  for 
the  reelable  cocoons.  If  all  these  cocoons  could  be  reeled  promptly, 
as  most  of  those  in  Italy  are,  or  as  soon  as  possible  after  being  gath- 
ered, the  crop  would  be  far  more  valuable.  It  is  already  apparent 
that  many  districts  in  Ohio,  Michigan  and  Illinois  particularly,  could 
maintain  local  filatures  and  produce  large  quantities  of  the  best 
reeled  silk,  which,  when  'once  reeled,*  would  not  sufier  injury  as  co- 
coons do. 

"  It  is  certain  that  many  considerable  lots  of  cocoons  have  been 
grown  in  1886  not  reported  at  all  to  the  Women's  Silk*Culture  Asso- 
ciation, some  estimates  being  that  one-third  of  the  entire  growth  is 
either  reeled  at  home  or  sold  to  the  mills  making  spun  silk  and  spool 
silk,  or  silk  noils  yarn  for  mixtures.  There  are  now  four  or  five  large 
establishments  making  spun  silk  and  using  cocoons,  both  domestic 
and  foreign.  The  importation  of  pierced  cocoons  is  growing  rapidly. 
8  Bd.  Ag. 
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In  elfeven  months  ending  November  30,  1886,  the  importation  was 
349,035  pounds,  valued  at  $248,160,  being  seventy-one  cents  per  pound. 
There  is,  therefore,  a  certain  market  for  cocoons  at  seventy  cents  or 
more  per  pound,  and  about  400,000  now  imported  for  the  year  1886, 
The  market  for  cocoons  is  so  large  here  as  to  attract  them  both  from 
Italy  and  trom  Japan,  which  is  an  assurance  that  they  need  not  be 
sent  aboard,  whatever  quantity  should  be  grown  here. 

It  is  evident  that  the  silk  growers  in  Ohio  and  Illinois  will  soon 
find  buyers  at  their  own  doors,  and  probably  at  the  hands  of  silk  man- 
ufacturers, who  establish  themselves  in  those  States  as  they  have  done 
so  largely  in  Pennsylvania  and  New  York  within  the  last  two  years. 
But  a  year  or  two  more  of  such  aid  as  the  Women's  Silk  Culture  As- 
sociation has  extended  will  put  the  new  industry  on  a  firm  basis.  It 
is  most  anxiously  desired  to  efi'ect  the  same  development  in  the 
Southern  States,  or  from  Maryland  southward  where  the  soil  and 
climate  are  more  favorable  than  in  the  Western  States." 

Although  the  silk  culture  in  this  country  is  slow  in  progress,  the 
erection  of  mills  for  converting  raw  material  into  mercantile  fabrics 
is  increasing  in  growing  numbers,  and  spreading  in  the  eastern  part 
of  Pennsylvania.  As  evidence  of  this  fact  1  will  name  a  few  towns 
that  have  been  brought  to  my  notice  where  mills  or  factories  have 
been  placed  within  six  or  seven  years  past. 

Allentown  has  two  important  mills,  Bethlehem  has  three,  Easton 
has  one,  and,  I  think,  Phillipsburg,  N.  J.  (just  opposite  to  Easton), 
also  has  one,  Catasauqua  has  one,  Mauch  Chunk  has  one,  Reading 
has  one,  Wilkes-Barre  has  one,  Scranton  has  two,  Pottstown  has  one, 
Pottsville — the  Phoenix  Manufacturing  Co.,  of  Patterson,  N.  J. — are 
at  present  erecting  one,  Harrisburg  has  one,  Phoenixville  has  one, 
Honesdale  and  Hawley  each  have  a  mill.  These  several  factories  all, 
I  believe,  are  in  active  and  full  operation,  and  employ  hands  varying 
in  number  from  one  hundred  and  fifty  to  as  many  as  eight  hundred 
and  fifty.  The  majority  do  silk  throwing.  The  larger  ones  do  throw- 
ing, warping,  weave  ribbons  und  broad  silk. 

The  wages  of  spinners  vary  from  five  to  six  dollars  per  week,  that 
of  warpers  from  seven  to  ten  dollars  per  week,  that  of  weavers  from 
nine  to  fifteen  dollars  per  week.  This  great  industry  is  developing 
and  growing  rapidly  in  this  country,  and  all  the  silk  factories  use  im; 
ported  and  raw  material.  Could  this  be  produced  and  furnished  here 
in  the  United  States  and  Territories,  what  an  amount  of  wealth  would 
be  retained  which  now  goes  abroad. 

It  appears  that  since  1880  our  manufactured  product  has  increased 
from  $34,000,000  to  over  $50,000,000,  and  that  there  must  have  been 
a  corresponding  decrease  of  silk  imports. 

Could  silk  culture  increase  in  this  country  at  the  same  ratio,  a  cor- 
responding decrease  of  raw  silk  imports  would  follow.  We  have  the 
soil  and  the  climate  for  growing  mulberry  trees  with  success  for  hatch- 
ing silk  worm  eggs  and  growing  worms,  the' population  to  draw  from 
for  carrying  on  the  enterprise.  Now,  the  question  arises,  shall  the 
time  come  wh^n  these  United  States  will  become  the  silk  field  of  at 
least  oxir  own  supply  ? 
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REPORT  OF  OOMMirTBE  ON  FORESTS  AND  FORESTRY. 


By  Hon.  Wm.  Gates,  Oil  City^  Pa.y  Chairman. 


It  i8  a  well-established  fact  that  the  owner  of  land  has  the  indis- 
putable right  to  do  as  he  pleases  with  his  premises  or  possessions,  so 
long  as  he  does  not  interfere  with  the  rights  of  others.  If  he  wants  to 
cut  the  timber  growing  on  his  land  and  use  it  for  needed  purposes,  or 
transport  it  to  market,  no  one  can  question  his  right  to  do  so.  This 
Commonwealth  was  a  timbered  State  when  the  white  race  took  pos- 
sesion of  it.  The  best  arable  lands  were  the  best  timbered,  and  to 
make  homes  in  the  wilderness,  much  limber  that  would  now  be  val- 
uable, was  cut  down,  rolled  into  heaps  and  burned  up.  The  timber 
thus  destroyed  in  many  instances  would  now  be  worth  more  than  the 
soil,  with  the  improvements  thereon.  As  the  arable  lands  became 
settled  and  devoted  to  agricultural  pursuits,  towns  and  cities  sprang 
up  and  manufacturies  were  established.  Saw  mills  cut  the  pine  and 
hemlock  into  timber,  which  was  Hoated  to  any  market  that  could  be 
obtained  for  it,  and  the  oak  was  cut  into  cord  wood  and  chared  into 
coal  to  supply  the  iron  furnace,  previous  to  the  building  of  railroads. 
In  this  State  the  demand  for  lumber  was  limited,  the  little  that  was 
used  for  manufacturing  purposes  was  of  the  best  (|uailty.  But  now 
there  is  a  large  demand  for  oak  lumber.  The  portable  saw  mill  has 
invaded  every  nook  and  corner  of  oak  timber  that  can  be  obtained; 
the  best  is  cut  into  staves,  the  balance  into  car  and  bridge  timber,  ties 
and  wood.  Holders  of  valuable  timber  have  become  economic  and 
are  manufacturing  timber  into  lumber  that  was  formerly  discarded 
as  worthless.  The  supply  of  merchantable  timber  is  being  rapidly  ex- 
hausted and  the  consumption  increasing  yearly.  There  is  but  little  pine 
timber  left  in  this  State  that  will  make  number  one  lumber,  and  the 
advance  in  price  has  increased  the  consumption  of  hemlock  more  than 
three-fold.  The  timber  we  had  in  this  State  was  wasted  and  given  away 
for  a  small  consideration,  that  should  have  been  preserved  until  it  was 
needed.  In  addition  to  our  present  supply  large  quantities  of  lumbepr 
have  been  brought  into  this  State  from  Michigan,  Wisconsin,  Canada, 
and  the  Southern  States.  Whereas  forty  years  ago  we  supplied  our 
own  wants,  and  supplied  the  Ohio  valley  and  the  Susquehanna,  and 
markets  east  and  south  therefrom,  and  it  is  high  time  that  we  spare 
that  old  oak  tree,"  and  plant  more  trees.  i    '  ' 

The  following  questions  was  sent  to  the  members  of  the  forestry 
committee  and  other  correspondents : 

First  How  much  of  the  land  in  your  county? 

The  average  report  from  fifteen  counties  is  thirty-one  per  cent. 

Second^  How  much  of  the  original  growth  remains? 

The  average  reply,  six  per  cent. 

Third.  What  is  the  condition  of  the  original 'growth  ? 

Fourteen  answers  declining,  one  good. 

Fourth.  What  is  the  condition  of  the  second  growth  ? 

Answers  unanimously  good. 

Fifth.  What  effect  has  the  removal  of  forests  had  on  rainfall  ? 
The  answers  to  this  is,  none  whatever. 

Sixth.  What  effect  has  the  removal  of  forests  had  on  springs  and 
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The  answers  to  this  question  were  not  unanimous,  but  a  majority 
agreed  to  the  following  conclusion : 

That  the  removal  of  the  forests  and  clearing  of  the  land  for  cultiva- 
tion removes  the  obstructions  to  the  free  exit  of  the  water  to  its 
natural  course^  causing  more  violent  floods  which  recede  with  greater 
rapidity  from  want  of  supply  to  maintain  it.  In  this  State  we  are  sub- 
ject to  climatic  changes.  Rains  are  local  in  the  summer  season.  We 
may  have  an  excess  of  rain  in  one  part  and  a  drought  in  another. 
History  tells  us  that  in  1755  there  was  no  rain  from  April  to  Novem- 
ber, and  in  1813  from  April  14  to  September  20,  and  at  that  time  this 
State  was  covered  with  trees. 

Seventh.  What  remedy  to  prevent  forest  fires? 

The  answers  were:  Publish  the  law  and  enforce  it  with  severity. 
The  act  of  1887  fixes  a  penalty  of  fifty  dollars  for  the  wilful  or  careless 
firing  of  timber  land.  One-half  to  go  to  the  informer  and  one-half  to  the 
school  fund  of  the  district.  The  fine  fixed  by  the  act  seems  objection- 
able to  your  committee  for  the  reason  that  the  party  damaged  receives 
no  compensation.  Your  committee  makes  this  suggestion  that  the 
act  of  1887  be  amended,  making  it  the  duty  of  the  constables  of  the 
several  townships  of  the  State  to  investigate  the  cause  of  all  forest 
fires,  and  report  the  same  to  the  court  of  quarter  sessions,  giving  the 
name  of  the  person  or  persons  who  set  fire  to  the  forest,  and  whether 
wilful,  malicious  or  accidental.  Railroads  should  be  compelled  to 
have  the  most  approved  spark  arresters,  and  secure  fire  boxes  on  all 
locomotives.  More  fires  originate  from  sparks  igniting  dead  grass  and 
leaves  than  from  any  other  cause.  If  forest  fires  are  not  permitted  to 
burn  a  crowth  of  young  thrifty  timber  will  soon  cover  our  barren 
mountain. 

Eighth.  What  should  be  done  to  encourage  the  cultivation  of  tim- 


The  answer  to  this  question  is :  Stimulate  the  people  to  observe 
Arbor  Day  and  plant  trees.  Too  much  carelessness  and  indifference 
has  existed  in  the  preservation  of  our  forests,  "but  agitation  of 
thought  is  the  beginning  of  wisdom."  Our  school  children  are  taught 
to  observe  Arbor  Day  and  plant  trees,  and  we  now  see  the  monuments 
they  have  planted  around  nearly  every  school  house  in  the  State. 

Timber  culture  and  the  preservation  of  our  forests  has  occupied  the 
attention  of  our  far-seeing  economists  for  some  years  past,  and  various 
measures  suggested  and  enactments  passed  to  prevent  the  destruction 
of  our  forests,  the  last  of  which  was  a  bill  prepared  by  the  Forestry 
Association  to  exempt  land  planted  in  trees  or  let  grow  up  again 
when  cut,  the  greater  portion  of  the  taxes,  for  thirty  years.  That  bill 
was  not  approved  by  your  legislative  committee,  but  it  was  introduced 
into  the  House  of  Representatives  and  has  become  a  law.  That  act 
does  not  meet  the  approval  of  your  committee  for  the  reason  that  this 
is  a  natural  spontaneous  timber  growing  State,  that  the  land  that  will 
be  exempted  under  this  act  is  not  susceptable  of  cultivation  and  may 
be  valuable  mineral  lands,  and  that  timber  growing  would  be  more 
profitable  in  the  proportion  of  taxes  and  labor  than  cultivated  land, 
and  to  relieve  land  set  aside  lor  timber  culture  from  taxes  would  place 
heavier  burdens  of  taxation  on  the  tillers  of  the  soil.  And  it  looks  to 
your  committee  like  a  "job"  in  the  interest  of  speculators,  who  have 
feathered  their  nests  by  cutting  and  selling  their  timber  and  now  want 
it  relieved  from  taxes  to  grow  again.  The  National  Government  and 
the  State  Governments  of  the  Prairie  States  have  given  inducements 
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to  settlers  to  plant  trees.  In  some  of  the  States  forty  acres  is  exempt 
from  taxes  by  planting  and  cultivating  three  acres  of  trees,  and  ad- 
vantage has  been  taken  by  may  farmers  to  place  all  their  buildings 
on  the  lot  that  is  exempt,  and  escape  nearly  all  their  taxes. 

But  it  is  a  mistake  to  suppose  that  the  west  and  northwest  are  the 
only  sections  which  can  be  benefited  by  the  cultivation  of  young  trees. 
It  is  easy  to  chop  down  a  great  oak  or  pine,  but  how  long  to  replace 
those  that  have  been  removed.  The  conversion  of  forests  into  lumber 
is  easy  and  rapid  compared  with  the  rehabilitation  of  our  mountain 
sides  after  they  have  once  been  denuded.  The  process  of  destruction 
has  been  going  on  for  more  than  a  century,  and  the  work  of  replacing 
our  magnificent  forests  has  already  been  delayed  too  long.  Arbor 
Day  had  its  origin  in  Nebraska  fifteen  years  ago  and  the  beneficial 
results  are  summed  up  in  the  fact  that  seven  hundred  thousand  acres 
of  trees  have  been  planted  and  growing  in  that  State,  which  were 
planted  by  human  hands.  Many  other  States  have  adopted  the  cus- 
tom, and  plains  and  prairies  that  were  treeless  a  few  years  ago  are 
now  studded  by  millions.  Pennsylvania  is  not  so  barren  of  trees  as 
many  other  States,  but  there  is  room  for  millions,  not  only  to  take  the 
places  of  those  removed  by  the  axe  and  the  grubbing-hoe,  but  to  give 
grateful  shade  to  man  and  beast  along  the  highway.  All  classes  of 
citizens,  and  especially  farmers  and  suburban  residents  should  make 
an  effort  to  add  something  to  the  general  beneficence  of  Arbor  Day. 

"A  thing  of  beauty  is  a  joy  forever,"  and  there  is  nothing  more  beauti- 
ful than  clumps  of  trees  so  situated  that  the  eye  can  rest  upon  them,  or 
that  their  refreshing  shadow  can  be  sought  and  enjoyed.  The  mere 
gratification  of  the  senses  furnishes  an  ample  incentive  to  the  observ- 
ance of  Arbor  Day.  But  there  is  an  economical  as  well  as  an  esthetic 
reason  for  planting  trees.  It  will  pay  to  repair  as  far  as  possible  the 
wastes  which  have  followed  in  the  destruction  of  our  beautiful  forests. 
The  coal,  gas,  iron  and  oil  which  we  have  been  consuming  so  lavishly 
can  never  be  replaced,  but  not  so  with  our  forests.  The  trees  will 
grow  again  if  we  but  take  the  trouble  to  plant  and  care  for  them,  and 
in  no  way  can  one  generation  confer  greater  benefits  upon  another 
than  by  adding  to  the  number  of  trees. 


REPORT  OF  OOMMITTEE  ON  DAIRY  AND  DAIRY  PRODUCTS. 


The  condition  of  the  dairy  industry  presents  a  more  hopeful  aspect 
than  it  did  a  year  ago,  when  our  last  annual  report  was  submitted. 
Prices  for  dairy  products  have  improved,  and  the  demand  is  good.  A 
year  ago  we  were  looking  for  the  decision  of  the  Supreme  Court  of  the 
State,  in  the  oleomargarine  law.  That  decision  was  not  rendered 
until  the  beginning  of  the  present  year,  and  was  an  almost  unanimous 
decision  in  favor  of  the  constitutionality  of  the  law  ;  six  in  favor,  and 
only  one  in  opposition.  The  hopes  of  the  dairyman  have  been  en- 
couraged by  a  slight  increase  in  prices  for  dairy  products,  and  abetter 
demand.  On  the  other  hand,  the  fears  of  consumers,  that  butter 
would  so  advance  in  price  as  to  place  it  beyond  the  reach  of  many, 
has  not  been  realized.  Experience  has  taught  that  the  dairies  of  the 
country  are  equal  to  the  task  of  producing  the  needed  amount  of  but- 
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ter,  at  reasonable  prices — neither  extravagently  high,  nor  ruinously 
low.  Creamery  butter  in  the  south-eastern  counties  of  the  State,  sup- 
plying the  Philadelphia  market,  did  not  fall  below  twenty  cents  per 
pound,  and  prices  have  not  yet  advanced  beyond  thirty  to  thirty- 
five  cents.  Dairy  stock  is  also  advancifig  in  price,  giving  encour- 
agement to  the  breeder  and  grazer  as  well  as  to  the  dairyman. 
Fresh  cows  are  now  averaging  fifty  dollars  a  piece  by  the  carload.  To 
command  these  prices,  however,  they  must  be  large  cows  of  1,100 
pounds  weight.  Cows  weighing  800  to  900  pounds  would  not  proba- 
bly average  over  forty  dollars. 

We  may  safely  affirm  that  the  sustaining  of  the  anti-oleomargarine 
law,  by  the  Supreme  Court,  has  been  a'  great  boom  to  the  dairy  in- 
dustry, to  the  agricultural  interests  of  the  State,  and,  consequently,  to 
the  whole  community. 

A  letter  received  from  J.  B.  Habecker,  president  of  tl>e  Philadel- 
phia Produce  Exchange,  in  answer  to  some  inquiries  made  by  your 
committee,  contains  the  following :  "  I  inclose  you  prices  of  best 
creamery  butter  for  1886  and  for  1887  to  Oct.  1.  The  make  of  but- 
ter according  to  our  statistics,  companng  Philadelphia  and  New  York 
receipts,  is  larger  this  year  than  any  previous  year.  Butter  that  last  year 
was  a  diug  at  eight  to  twelve  cents  is  scarce  this  year,  from  the  fact 
that  good,  sweet  dairy  butter  has  been  in  demand  to  take  the  place  of 
oleomargarine.  In  other  years  i(  w^as  neglected  for  oleomargarine  and 
left  to  spoil,  consequently  a  large  supply  of  low  grade  butter.  I 
am  not  at  present  prepared  to  give  statistics,  but  after  the  meeting 
of  the  National  Butter,  Egg  and  Cheese  convention  1  will  be  able  to 
show  you  conclusively  the  immense  benefit  to  the  dairy  interests  of 
the  country  through  the  various  oleomargarine  laws.  There  is  still 
room  for  improvement,  as  the  law  is  not  in  all  places  properly  en- 
forced. The  butter  dealers  in  Philadelphia  have  enforced  the  law  in 
that  end  of  the  State  almost  to  the  letter.  I  find  now  that  some  oleo- 
margarine is  being  quietly  sold.  I  am  informed  that  in  Pittsburgh  it 
is  being  largely  sold,  with  no  attempt  at  enforcing  the  law.  This  mat- 
ter should  receive  serious  consideration  at  your  meeting." 

Returns  received  from  several  counties,  representing  nearly  all  sec- 
tions of  the  State,  indicate  the  present  hopeful  stat^  of  feeling.  Craw- 
ford county,  representing  our  north-western  section,  informs  us,  ''That 
as  regards  the  dairy  interests  in  this  part  of  the  State  I  may  say  that 
for  the  season  it  has  been  much  more  prosperous  than  for  several  years. 
Butter  in  July  ran  dow  in  price  to  i2i^  cents  per  pound,  but  it  was 
only  for  that  month;  since  then  it  has  been  on  the  rise  till  now  it  18 
worth  20  cents.  Cheese  has  been  active  all  the  season  at  good  prices, 
and  is  now  worth  12  to  12^  cents  a  pound.  Dairy  cows  have  brought 
fair  prices,  fresh  milk  cows  from  $30  to  $40.  We  may  say  the  dairy 
interest  looks  hopeful ;  dairymen  are  having  more  faith  in  their  call- 
ing; more  cows  are  now  being  kept;  more  money  is  being  made;  a 
better  class  of  cows  is  kept  and  more  attention  given  to  feed.  All 
these  things  betoken  a  hopeful  future." 

Wayne  county^  in  our  extreme  north-eastern  section,  sends  word  as 
follows  :  Prices  of  fresh  cows  last  spring  would  average  about  $32, 
present  prices  for  fresh  cows  and  springers  a  little  higher,  say  $35; 
cow^s  to  come  on  next  spring,  $20  to  $25.  Prices  for  butter  have 
ranged  from  1(>  cents  lowest,  to  20  cents  highest,  which  are  present 
figures.  Some  who  packed  their  butter  all  through  the  season  have 
sold  the  whole  of  it  lately  at  20  and  22  cents.    There  are  three  facto- 
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ries  in  this  county  making  butter  on  the  cream-gathering  plan.  They 
liave  all  done  fairly  well,  and  the  average  price  paid  to  palrons  will 
be  from  17  to  17i  cents  per  pound;  season  not  yet  ended.  While 
prices  are  low,  dairymen  are  more  hopeful  than  they  were  a  year  ago. 
cheese  made  in  this  county." 
Adams  county,  on  our  southern  border,  sends  word  as  follows: 
^ry  dairy  cows  are  worth  from  $20  to  $30,  according  to  size  and 
<iuality  ;  fresh  cows  from  $30  to  $40.    The  prices  paid  by  hucksters  for 
butter  have  been,  lowest,  8  cents ;  highest,  20  cents ;  average  for  the 
year,  14  cents.    Prices  paid  at  creamery  for  milk,  lowest,  70  cents; 
liighest,  $1  00  ;  average,  85  cents  per  100  pounds.    The  prices  for  cows 
are  for  common  cows  and  not  for  blooded  stock.    Present  price  for 
butter  at  country  stores,  18  cents  per  pound.    Prices  returned  for  but- 
ter sent  to  Baltimore  market,  25  cents  per  pound." 


FERTILIZERS  AND  THEIR  APPLICATION^. 


1.  Phosphoric  acid  exists,  in  combination  with  lime,  in  ordinary  com- 
mercial fertilizers  in  three  forms,  viz  :  Soluble,  reverted  or  precipi- 
tated and  insoluble  ;  the  <?A^;nio«^dilference  being  mainly  in  the  differ- 
ent proportions  of  lime  and  acid. 

2.  In  ground  bone  and  raw  South  Carolina  rock  it  exists  in  the  form 
known  to  chemists  as  "  insoluble  "';  in  this  form  it  is  not  strictly  insol- 
uble as  all  of  the  phosphoric  acid  in  ground  bone  will  sooner  or  later 
become  available  as  plant  food. 

3.  In  South  Carolina  rock,  phosphatic  guano  and  apatite  this  form 
of  phosphoric  acid  is  much  better  entitled  to  the  name  of  insoluble, 
and,  unless  mechanically  divided  to  a  point  which  at  present  cannot 
be  reached  with  profit,  is  many  years  (if  ever)  in  becoming  available 
as  plant  food. 

4.  By  the  addition  of  sulphuric  acid  ("oil  of  vitriol")  to  ground  bone 
or  raw  rock  a  portion  of  the  lime  combines  with  the  acid  and  thus 
leaves  the  phosphoric  acid  in  combination  with  a  smaller  number  of 
atoms  of  lime,  and  either  in  the  form  of  soluble  or  reverted  (precipi- 
tated) phosphoric  acid. 

5.  Inasmuch  as  all  soluble  phosphoric  acid  very  soon  returns  to  the 
reverted  form  after  it  is  applied  to  the  soil,  these  two  forms  are  con- 
sidered of  equal  value  as  plant  food  by  the  chemist ;  thus  in  valuations 
no  difference  is  made  between  them  and  they  are  valued  together  as 
^'available"  acid.  ^ 

6.  In  many  instances  (and  possibly  in  all)  either  of  the  two  first- 
named  forms  of  phosphoric  acid  return  to  the  insoluble  form  after  they 
have  been  in  the  soil  for  a  certain  time,  hence  it  maybe  claimed  that 
mechanical  division,  if  sufficiently  fine,  will  answer  the  same  purpose 
as  the  application  of  sulphuric  acid  ;  while  this  is  possibly  correct  yet 
it  is  certain  that  thus  far  no  mechanical  division  has  been  found  suflS- 
ciently  inexpensive  to  answer  the  purpose  ;  hence  the  application  of 
acid  is  still  the  best  mode  of  reduction. 
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7.  Of  all  the  elements  of  a  commercial  fertilizer  phosphoric  acid  is 
the  least  likely  to  be  lost  by  washing  off  or  through  the  soil.  Drainage 
water  seldom  shows  the  existence  of  phosphoric  acid,  and  if  more  has 
been  applied  than  is  needed  for  the  wants  of  the  single  crop  to  which 
it  has  been  applied,  it  remains  stored  up  in  the  soil  ready  for  the  suc- 
ceeding plant  growth. 

8.  Inasmuch  as  all  soils  are  but  the  result  of  the  disintegration  of 
rocks,  but  the  action  of  the  air,  wind,  frost  and  rain,  phosphoric  acid  is 
all  the  time  being  liberated  from  the  soil  by  the  action  of  these  ele- 
ments ;  the  ratio  of  this  liberation  of  course  depends  very  much  upon 
the  nature  of  the  rock  formation  from  which  it  comes  and  the  readi- 
ness with  which  it  parts  with  its  acid. 

9.  Clay  lands  have  the  greatest  power  of  absorbing  and  retaining 
phosphoric  acid  and  this  power  decreases  in  proportion  as  the  sand 
(silica)  increases;  the  same  argument  can  be  applied  to ^11  fertilizing 
elements  with  equal  force. 

10.  The  decay  of  vegetable  matter  always  furnishes  the  soil  with 
more  or  less  phosphoric  acid  and  the  presence  of  lime  in  the  soil  ena 
ables  it  to  retain  this  supply  of  acid. 

11.  Good  farm  soils  vary  in  their  amount  of  phosphoric  acid  from 
0.03  to  0.16  per  cent;  a  soil  nine  inches  deep  with  0.10  per  cent,  of 
phosphoric  acid  would,  in  reality,  contain  from  2,500  to  3,500  pounds  of 
phosphoric  acid  per  acre.  As  no  crop  can  absorb  anything  like  this 
amount,  it  follows  that  it  is  in  a  very  nearly  insoluble  condition. 

12.  Some  few  kinds  of  rock  (decayed)  are  capable  of  parting  with 
their  phosphoric  acid  directly  to  the  roots  of  the  plant,  in  exactly  the 
same  manner  as  the  same  roots  would  obtain  it  from  the  unground 
bone  with  which  they  come  in  contact. 

13.  In  by  far  the  majority  of  cases,  however,  the  plant  has  not  the 
power  of  thus  obtaining  the  phosphoric  from  the  original  rock,  but  in 
some  soils  the  application  of  lime  adds  to  or  very  much  increases 
this  power  and  produces  very  much  the  same  effects  as  does  the  direct 
application  of  South  Carolina  rock. 

14.  The  report  of  the  Connecticut  Experiment  station  thus  defines 
insoluble  phosphoric  acid :  "  Insoluble  phosphoric  acid  implies  various 
phospliates  not  freely  soluble  in  water  or  ammonium  citrate.  In  some 
cases  the  phosphoric  acid  is  too  insoluble  to  be  readily  available  as 
plant  food.  This  is  true  of  the  South  Carolina  rock  phosphate,  of 
Navassa  phosphate,  and  especially  of  Canadian  apatite.  The  phos- 
phate of  coarse  raw  bones  is  at  first  nearly  insoluble  in  this  sense, 
because  of  the  animal  matter  of  the  bones  which  envelopes  it;  but 
when  the  latter  decays  in  the  soil  the  phosphate  remains  in  essentially 
the  *  reverted '  form." 

15.  Bone  dust  made  from  boiled  bones  is  more  liable  to  be  adulter- 
ated with  salt  cake  "  than  that  of  raw  bones,  from  the  fact  that  boil- 
ing fills  the  pores  with  water,  and  to  prevent  early  decomposition  it 
is  often  necessary  to  resort  to  a  somewhat  expensive  plan  of  drying  the 
product  or  of  mixing  salt  cake  with  it  to  prevent  decomposition. 

16.  If  perfectly  pure,  the  dust  from  boiled  bone  has  some  advan- 
tages over  that  of  raw  bone.  It  is  more  readily  made  available  by 
decomposition.  If  dry,  it  has  lost  a  portion  of  its  weight,  which  can 
be  more  economicallv  made  up  by  the  use  of  other  materials. 

17.  In  the  treatment  of  ground  South  Carolina  rock  with  sulphuric 
acid,  the  maximum  amount  of  phosphoric  acid  which  may  be  made 
available,  and  still  have  the  mixture  in  a  proper  mechanical  condition 
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for  use,  is  about  seventeen  per  cent.  For  every  pound  of  the  phos- 
phoric acid  made  soluble  there  is  formed  by  reversion  two  pounds  of 
sulphate  of  lime  or  gypsum,  and  unless  some  economical  plan  can  be 
devised  to  remove  this  increasing  percentage  of  gypsum,  no  higher 
^ade  need  be  exi>ected. 

18.  By  English  patented  processes,  which  involve  precipitation  and 
washing,"  this  plaster  is  taken  out,  and  a  much  higher  per  cent. 

of  available  phosphoric  acid  is  obtained.  The  English  farmer  is  wil- 
ling to  pay  a  fair  price  for  an  article  which  will  show  forty-five  per 
cent,  of  available  acid,  but  past  experience  would  seem  to  prove  that 
his  American  brother  will  not  pay  the  price  necessary  to  warrant  the 
increase  in  expense,  although  by  the  process  he  may  be  offered  an 
article  which  will  give  him  available  phosphoric  acid  at  a  lower  rate 
per  pound. 

19.  In  the  purchase  of  this  class  of  fertilizers  (acidulated  South 
Carolina  rocks)  the  purchaser  should  have  reference  to  the  price  paid 
per  pound  for  actual  available  material,  and  not  to  the  price  per  ton. 

20.  Assuming  that  refuse  bone-black,  ground  bone  and  South  Caro- 
lina rock  are  the  leading  sources  of  fertilizer's  supplies  of  phosphoric 
acid,  we  may  give  the  following  as  their  comparative  prices  at  whole- 
sale at  a  given  date:  Refuse  bone-black, $17  50;  ground  bone,  $29  50, 
and  ground  South  Carolina  rock  (without  acid),  $8  50,  all  delivered 
at  the  same  point. 

21.  The  report  of  the  Connecticut  Experiment  station  states  that 
*'  If  we  assume  that  soluble,  reverted  and  insoluble  phosphoric  acid 
have  commercial  values  (to  be  distinguished  from  agricultural  value), 
which  stand  in  the  ratio  of  9,  8  and  2,  then  the  retail  cost  per  pouna 
of  phosphoric  acid  in  plain  phosphates  bought  direct  from  New  York 
and  Philadelphia  manufacturers,  as  shown  by  the  analyses  of  the  New 
Jersey  station,  has  been  as  follows:  In  superphosphates  from  bone- 
black,  bone-ash, &c., soluble.  7.8  cents;  reverted,  6.9  cents;  insoluble, 
1.7  cents;  in  superphosphates  from  South  Carolina  and  other  mineral 
phosphates,  8.6  cents;  reverted,  7.6  cents,  and  insoluble  1.9  cents.'' 

22.  In  computing  the  commercial  value  of  a  fertilizer,  South  Caro- 
lina rock  (acidulated)  is  usually  taken  as  the  basis.  Thus,  when  an 
article  of  dissolved  South  Carolina  rock  can  be  obtained  on  the  market 
for  $16  50  per  ton  of  a  guaranteed  analysis  of  sixteen  and  one-half 
per  cent,  of  available,  we  may  assume  that  its  available  phosphoric 
acid  costs  the  purchaser  five  cents  per  pound.  If  without  any  reduc- 
tion in  price  the  guarantee  is  reduced  to  fourteen  per  cent.,  the  price 
per  pound  rises  to  over  five  and  one-half  cents  per  pound. 

23.  To  illustrate  this  matter  still  further — in  the  present  condition 
of  the  fertilizer  market  an  article  guaranteed  to  fifteen  per  cent,  will  • 
cost  $19  00  per  ton;  one  with  a  guarantee  of  forty  per  cent,  will 
cost,  at  the  same  point,  $34  00  per  ton;  in  the  first  case  the  avail- 
able phosphoric  acid  costs  the  purchaser  6.33  cents  per  pound  and  in 
the  case  of  the  high  grade  its  cost  is  but  4.24  cents  per  pound  ;  this  is 
in  addition  to  the  saving  in  freight  and  handling. 

24.  The  main  difference  between  the  (so-called)  phosphatic  guanos 
and  the  ordinary  guano  of  commerce  is  in  the  fact  that  they  have  been 
formed  in  a  latitude  where  the  amount  of  rainfall  was  sufficient  to 
wash  or  leach  out  all  of  their  nitrogen,  leaving  the  phosphoric  acid 
which  is  thus  given  a  higher  percentage  that  it  is  entitled  to  in  ordin- 
ary guanos. 

25.  There  are  very  few  exceptions  to  the  rule  that  the  higher  the 
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grade  the  cheaper  the  available  phosphoric  acid  per  pound,  and  the 
lower  the  grade  the  higher  its  price.  In  fact  this  rule  holds  good  with 
all  kinds  of  fertilizer  supplies. 

26.  The  total  shipments  of  South  Carolina  rock  from  ports  in  South 
Carolina  and  by  rail,  during  the  past  ten  year^,  has  been  as  follows : 

1877—163,220       1878—210,323        1879—199,365       1 880—190,763 
1881—266,734       1882—332,077       1883—355,333       1  884—309,888 
1885—345,865  1886—353.342 

27.  In  1884  one  of  our  most  careful  staticians  estimated  the  total 
consumption  of  commercial  fertilizers  in  the  United  States,  as  follows : 

Mississippi,   10,000  tons' 

New  York,   30,000  tons" 

New  Jersey,   40,000  tons' 

North  Carolina,   95,000  tons* 

Pennsylvania   100,000  tons' 

Soutli  Carolina,   110,000  tons' 

Tennessee,    .     .        ...  10,000  tons' 

Virginia  and  West  Virginia,  100,000  tons' 

New  England,    75,000  tons^ 

Western  States,   25,000  tons' 


Alabama,   45,000  tons. 

Delaware,   20,000  tons. 

Florida,   5,000  tons. 

Oeorgia,   170,000  tons. 

Illinois,   /   7,500  tons. 

Indiana,   8,000  tons. 

Kentucky,   6,000  tons. 

Louisiana.   5,000  tons. 

Maryland,   75,000  tons. 

Michigan,   5,000  tons. 

28.  The  potash  of  commercial  fertilizers  is  usually  obtained  either 
from  the  sulphate  or  the  muriate  of  potash;  it  is  least  expensive  in 
the  former  form  and  is  therefore  mainly  obtained  from  either  the 
natural  or  artificial  sulphate. 

29.  Dr.  Marcker,  of  one  of  the  German  Experiment  stations  draws 
the  following  conclusions  after  a  long  series  of  experiments  with  potash 
salts  on  various  crops : 

30.  Failure  in  the  use  of  potash  salts  is  very  often  due  to  a  lack  of 
phosphoric  acid  and  nitrogen  in  the  soil.  A  direct  action  of  potash 
salts  is  only  expected  on  such  soils  as  are  naturally  deficient  in  potash, 
especially  light  porous  soils. 

''Since  by  absorption  in  the  soil  all  potash  salts  pass  into  com- 
bination with  silica,  it  is  of  no  consequence  as  far  as  supplying  a  defici- 
ency of  potash  is  concerned,  whether  muriate  or  sulphate  is  used. 
Frequently  the  cheapest  form  of  potash  is  the  best." 

32.  "There  is  no  reason  to  believe  that  potash  salts  which  contain 
chlorine  are  injurious  to  vegetation;  on  the  contrary,  the  muriate  is 
often  to  be  preferred  because  its  potash  is  more  thoroughly  difiused 
through  the  soil.  Potatoes  and  sugar  beets,  however,  are  an  exception 
to  this  rule,  since  starch  or  sugar  production  is  decreased  by  the  mu- 
riate; tobacco  is  also  injured  as  to  burning  quality  by  the  same. 

33.  "  The  impure  (low  grade)  potash  salts  have  indirect  effects  as  fol- 
lows:. 1.  They  act  as  solvents  on  the  plant  food  held  in  the  soil.  2. 
They  keep  the  soil  more  moist.  3.  They  tend  to  make  summer  grain 
ripen  earlier." 

34.  German  potash  salts  (kainit),  being  a  natural  production,  is  very 
liable  to  vary  much  in  quality  ana  the  amount  of  actual  potash  which 
it  contains.  During  the  past  few  years  this  variation  has  been  greater 
than  formerly.  This  variation  is  due  to  the  want  of  care  (or  possibly 
with  a  direct  intent  to  deceive)  in  digging  the  product  from  the  mines. 

35.  Of  the  two  forms,  Dr.  Goessmann  of  Massachusetts,  writes  as  fol- 
low^s:  "The  sulphate  of  potash  is  unanimously  indorsed  as  the  safest 
potash  compound,  without  regard  to  kind  of  crop,  and  as  far  as  the 
quality  of  some  industrial  products  are  concerned.  It  increases  the 
percentage  of  starch  in  potatoes  and  of  sugar  in  beets.  It  counteracts 
best,  and  in  common  with  nitrate  of  potassa,  the  tendency  of  tobacco 
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to  char  and  to  smell  offensively,  thereby  rendering  it  better  adapted 
to  smoking  and  increasing  its  commercial  value.  Upon  wet  lands 
alone  it  is  considered  unprofitable  and  the  chloride  of  potassium  is 
considered  the  safer  article." 

36.  The  percentage  of  potash  in  unleached  wood  ashes  varies  with 
the  kind  of  wood  from  which  it  is  made,  being  highest  in  hard  woods 
and  lowest  in  soft  ones. 

37.  In  many  cases  farmers  are  paying  too  high  prices  for  wood  ashes 
as  a  source  of  potash  and  would  find  it  much  more  economical  to  pur- 
chase and  use  high  grade  potash  salts  (commercial),  and  this  is  espe- 
cially true  where  freight  and  hauling  is  an  object  and  important  item. 

38.  The  higher  grade  of  potash  salts  are  made  from  the  lower  ones 
by  the  removal  of  other  material  (mostly  common  salt)  by  inexpen- 
sive processes  which  leave  the  increased  potash  at  a  less  cost  per 
I>ound  to  the  consumer.  In  cases  where  the  cost  per  pound  is  not 
actually  reduced  the  saving  in  freight  and  handling  will  still  make 
them  the  most  economical  source  of  potash. 

39.  As  to  the  time  at  ^vhich  applications  of  potash  should  be  made, 
Qt)e8smann  writes:  "The  experience  of  German  experimenters  tends 
to  prove  that,  as  a  general  rule,  the  most  satisfactory  results  are  ob- 
tained by  incorporating  the  potash  salts  into  the  soil  during  the  autumn; 
only  in  case  of  a  light  and  sandy  soil,  which  at  the  same  time  is  quite 
free  from  lime  and  magnesia,  do  they  advise  their  application  in  the 
early  part  of  spring.  Their  views  are  well  supported  by  the  known 
physical  and  chemical  reaction  of  the  majority  of  soils  on  potash  salts 
and  their  usual  saline  admixtures." 

40.  Chloride  of  potassa  contains  52.4  parts  of  potassium  Pure  sul- 
phate of  potassa  contains  54.9  parts  of  potassium  oxide  and  46  parts  of 
sulphuric  acid. 

41.  Commercial  muriate  of  potash  contains  an  average  of  50^  per 
cent,  of  actual  potash.  As  a  means  of  reducing  its  value  to  the  price 
per  pound  of  actual  potash,  the  Connecticut  Experiment  station  pub- 
lishes the  following  table : 


If  quoted  at  2.00  cents  per  pound.  Actual  potash  costs  3^.96  cents  per  pound. 


1.95 
1.90 
1.85 
1.80 
1.75 
1.70 
l.(>5 
l.tiO 
1.55 
L50 


3.86 
3.76 
3.66 
3.56 
3.46 
3.36 
3.26 
3.16 
3.06 
2.96 


^42.  The  nitrogen  of  commercial  fertilizers  is  derived  from  numerous 
sources,  varying  in  their  cost  and  value;  among  these  we  may  enu- 
merate bone,  tankage,  fish  scrap,  nitrate  of  soda,  sulphate  of  ammonia, 
dried  blood,  guano,  cotton  and  linseed  pomace  and  sundry  matters,  the 
refuse  of  other  manufactures. 

43.  Experiment  stations  assign  these  various  values,  but  in  the  fol- 
lowing order,  and  in  the  following  ratio:  Ammonia  salts,  nitrates, 
ground  fish,  guanos,  dried  blood,  meat,  cotton  seed  pomace,  and  in  fine 
bone,  eighteen  cents  per  pound ;  in  fine  medium  bone,  sixteen  cents ; 
in  medium  bone,  fourteen  cents;  in  course  medium  bone,  fourteen 
cents;  and  in  course  bone,  horn  shavings  and  hair,  ten  cents  per 
pound. 
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44.  In  sales  from  the  wholesale  dealer  to  the  manufacturer  and 
among  manfacturers,  nitrogen  and  nitrogenous  materials  are  sold  hy 
the  "  unit "  of  nitrogen ;  that  is  by  the  per  cent,  of  nitrogen  which 
they  are  guaranteed  to  contain.  Thus  goods  guaranteed  to  run  ten 
per  cent,  would  be  styled  "  ten  units,"  and  others  in  like  proportion. 
When  thus  sold  the  nitrogen  is  usually  quoted  as  ammonia. 

45.  In  order  to  facilitate  the  calculations  of  the  cost  per  pound  of 
nitrogen,  the  price  per  "unit"  being  given,  the  Connecticut  Experi- 
ment station  has  published  the  following  table : 

r  pound. 


ti              3  90      **                  **                **           23.7  ♦* 
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3  80 

ti 

it 

"  23.0 

it 

(( 

3  70 
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it 

**  22.4 
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it 

»*  21.8 

it 

it 

3  50 
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it 

"  21.2 

it 

(i 

3  40 

it 

it 
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it 

n 

3  30 

it 

it 

20.0 

it 

ii 

3  20 

ft 

it 

"  19.4 

it 

it 

3  10 

it 

it 

*'  18.8 

it 

(t 

3  00 

it 

it 

**     ^  18.2 

it 

it 

2  90 

if 

it 

**     •  17.6 

ti 

it 

2  80 

it 

17.0 

it 

if 

2  70 

it 

It 
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2  00 

it 

it 
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it 
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2  50 

it 

it 

15.2 

it 
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it 

it 

14.6 

ti 
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it 
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it 
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it 

it 

2  10 

it 

it 
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ti 

it 
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it 

it 

**  12.2 

it 

46.  When  the  nitrogen  is  purchased  in  the  form  of  a  sulphate  of 
ammonia,  which  on  a  average  contains  20.5  per  cent,  of  nitrogen,  the 
price  per  pound  of  the  sulphate  being  given.  The  following  table 
from  the  same  source  is  convenient  for  ascertaining  the  cost  per  pound 
of  nitrogen : 


At  5  cents  per  pound. 

it  43  it  it 

ii  43  ii  ii 

ti  4^  ft  it 

it  4^  ti  ti 

it  43  ii  it 

it  41  it  ti 

ii  41  ti  it 

it  4  it  »t 

it  Q3  It  it 
•'a 

it  ^2  ii  it 

i*  3i  ii  ii 

it  3|  it  it 

it  ^2  it  ii 

it  3i  it  it 

it  Ql  ii  ti 

it  3  it  ii 


Nitrogen  costs  24.4  cents  per  pound, 

it  it  23.7  **  ** 

it  it  23.1  **  ** 

it  it  22.5  " 

it  it  21.9  "  ** 

it  it  21.3  **  " 

it  it  20.7  **  " 

it  it  20.1  "  ** 

it  ti  19  5  it  it 

ti  18  9  it  ti 

it  it  ig  3  it  .t 

it  it  17  6  it  it 

it  it  17.0  "  " 

it  tt  ig  4  it  it 

it  it  15.8  it  it 

it  it  15  2  "  »* 

it  it  14.  Q  it  it 


47.  That  the  atmosphere  is  perhaps  one  of  the  greatest  sources  of 
the  nitrogen  of  plant  life,  but  that  the  popular  opinion  that  plants 
can  by  absorption  take  it  direct  from  the  atmosphere,  is  in  all  proba- 
bility erroneous,  and  that  it  must  pass  first  into  the  soil  and  there 
undergo  certain  changes  which  fit  it  for  plant  food. 

48.  The  two  terms  "  nitrogen  "  and  "  ammonia  "  are  interchangable, 
and  are  alike  used  in  relation  to  commercial  fertilizers ;  inasmuch  as 
the  ammonia  is  represented  by  the  largest  figures,  manufacturers 
usually  prefer  to  state  it  in  this  form.  To  change  the  ratio  from  one 
to  the  other  we  have  but  to  remember  that  fourteen  of  nitrogen  are 
equivalent  to  seventeen  of  ammonia ;  hence  to  change  nitrogen  into 
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its  equivalent  of  ammonia  we  have  to  multiply  by  seventeen  and 
divide  by  fourteen ;  to  change  ammonia  into  nitrogen  the  reverse  is 
the  rule. 

49.  Some  writers  divide  ammonia,  as  present  in  the  soil,  and  fer- 
tilizers into  two  parts,  viz,  actual  and  potential;  by  actual  ammonia 
is  meant  such  ammonia  as  is  in  a  soluble  form  and  immediately  avail- 
able as  crop  food ;  by  potential  ammonia  is  meant  such  ammonia  as 
is  not  directly  available,  but  which  from  chemical  changes  in  the  soil 
sooner  or  later  becomes  available. 

50.  Materials  containing  organic  nitrogen, "  or  "  potential  ammo- 
nia" do  not,  to  any  great  extent,  pass  directly  into  the  hands  of  far- 
mers; they  are  usually  purchased  by  fertilizer  manufacturers  at  prices 
which  place  them  beyond  the  reach  of  the  consumer  until  they  have 
been  mixed  with  potash  and  phosphoric  acid  and  take  the  form  of  a 
fertilizer. 

51.  Fertilizers  have  been,  for  the  purpose  of  classification,  divided 
into  two  divisions,  viz :  Complete  and  incomplete ;  a  "  complete  fertil- 
izer," is  said  to  be  one  which  contains  nitrogen,  phosphoric  and  pot- 
ash; an  ''incomplete  fertilizer"  is  one  which  contains  but  one,  or  at 
most  two  of  these  classes  of  elements ;  of  the  former  class  our  ordi- 
nary superphosphates  may  be  taken  as  samples;  of  the  latter  class  we 
have  dissolved  South  Carolina  rock  as  a  sample. 

52.  Strictly  speaking,  a  "complete  fertilizer"  is  one  which  supplies 
to  any  soil  all  of  the  ingredients  of  plant  growth  which  it  lacks,  and  a 
*' complete  fertilizer"  for  one  soil  or  one  crop  may  be  an  incomplete 
one  for  another. 

'53.  As  a  rule,  all  root  and  leguminous  crops  require  a  large  propor- 
tion of  potash,  and  hence  we  find  all "  special "  fertilizers  for  these  crops 
running  unusually  high  in  potash  ;  on  the  other  hand,  grain  crops  gen- 
erally need  a  preponderance  of  phosphoric  acid  ;  clover  is  also  a  large 
consumer  of  nitrogen,  but  seems  able,  in  most  cases,  to  derive  the  nec- 
essary supply  from  the  atmosphere  through  the  soil. 

54.  The  nitrogen  of  fresh  stable  manure,  by  fermentation,  is  easily 
and  rapidly  changed  into  ammonia  and  nitric  acid,  and  in  this  form  is 
volatile  and  readily  lost.  If  this  fermentation  can  be  prevented  a 
great  loss  of  valuable  material  may  also  be  prevented. 

55.  Of  nitrate  of  soda  Prof.  Aitkin  writes  as  follows :  "Nitrate  of  soda 
is  the  cheapest  and  almost  the  only  ready  fo  rmed  nitrate  used  as  manure. 
It  is  a  true  manure.  The  name  stimulant, "  frequently  used,  is  a  pop- 
ular error,  based  upon  a  misapjfrehension  of  its  character  and  use  as  a 
nourisher  of  plants.  It  is  the  most  soluble  and  most  active  of  nitro- 
genous manure  at  the  command  of  the  farmer  and  these  characters 
determine  the  circumstances  in  which  it  should  be  used  and  the  mode 
of  its  application. 

56.  Aitken  also  claims  that  the  solubility  of  nitrate  is  such  that  it 
rapidly  diffuses  itself  through  a  damp  soil,  and  to  render  it  available 
as  plant  food  requires  much  less  moisture  than  any  other  form  of  nitro- 
gen. He  also  states  that "  plants  are  liable  to  take  up  nitrates  by 
their  roots  only  when  phosphates  are  in  a  readily  available  form  and 
potash  salts  are  present  in  the  soil." 

57.  It  has  been  claimed  that  the  continued  application  of  nitrate, 
without  a  corresponding  amount  of  phosphoric  acid  and  potash,  will, 
by  producing  a  good  crop,  gradually  but  surely  exhaust  the  supply  of 
phosphoric  acid  and  potash  in  the  soil. 

58.  Inasmuch  as  the  nitrate  of  soda  is  sold  by  the  pound  and  of  a 
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certain  guaranteed  strength,  the  following  table  from  the  Connecticut 
Experiment  Station  report  is  valuable  ibr  determining  its  cost  per 
pound  ;  the  table  assumes  as  a  basis  that  the  nitrate  will  average 
95  per  cent,  of  the  pure  salt,  which  will  give  15.6  per  cent,  of  nitrogen ; 
If  quoted  at  3|  cents  per  pound.  Nitrogen  costs  23.2  cents  per  pound. 


**  3|  "  **  **  22.3 

**  3g  "  "  *♦  2L5 

**  3i  "  **  »*  20.8 

"  '     Si  **  "  **  19.9 

U  3  U  44  44 

*'  2|  "  "  ia3 

44  2}  **  »'  "  17.6 

44  21  "  **  **  ia9 

**  2j  "  *♦  "  lao 

44  2g  "  **  "  15.2 

44  2i  "  "  *•  14.4 

4t  2i  "  *♦  13.6 

44  2  "  ♦*  **  12.8 


59.  Dr.  A.  P.  Aitkin,  chemist  of  the  Highland  Agricultural  Society 
of  Scotland,*  in  summarizing  the  results  of  the  society's  experiments 
with  nitrogen,  draws  the  following  conclusions  as  to  the  relative  value 
and  merits  of  sulphate  of  ammonia  and  nitrate  of  soda  as  a  source  of 
nitrogen. 

60.  When  equal  amounts  of  nitrogen  were  applied  over  a  rotation 
in  the  form  of  nitrate  of  soda,  and  of  sulphate  of  ammonia,  it  was 
found  that  the  former  was,  on  the  whole,  the  more  productive  man- 
ure ;  but  these  two  manures,  although  closely  allied  in  some  respects^ 
have  each  its  special  use,  and  they  should  not  be  used  indifferently. 

61.  '^Sulphate  of  ammonia  is  a  less  active  manure  than  nitrate  of 
soda,  presumably  for  the  reason  that  it  has  to  be  converted  into  ni- 
trate before  it  is  available  for  the  use  of  the  plant.  The  relative  utility 
of  these  two  forms  of  manure  may  be  best  understood  by  keeping 
that  idea  clearly  in  view. 

62.  When  nitrogen  is  wanted  for  the  immediate  nourishment  of  the 
plant,  the  nitrate  is  to  be  preferred ;  when  a  less  immediate  and  more 
prolonged  action  is  wanted,  the  sulphate  is  to  be  preferred ;  when  both 
an  immediate  and  a  prolonged  action  are  wanted,  a  judicious  mixture 
would  seem  desirable. 

63.  "  For  crops  whose  growth  is  rapid,  and  whose  duration  is  short, 
the  nitrate  is,  on  the  whole,  preferable,  therefore  it  is  very  useful  for 
cereals  sown  in  the  spring;  but  when  the  crop  has  a  long  period  of 
growth,  as  in  the  case  of  root  crops,  the  sulphate  of  ammonia  exer- 
cises a  manurial  influence  long  after  the  nitrate  has  disappeared. 

64.  Sulphate  of  ammonia  should,  therefore,  be  applied  with  the  seed 
of  cereals  rather  than  as  a  top-dressing.  When  sulphate  of  ammonia 
is  applied  as  a  top-dressing  it  causes  an  aftergrowth,  which  may  seri- 
ously retard  the  time  of  ripening. 

65.  Sulphate  of  ammonia  is  more  firmly  retained  by  the  soil  than 
nitrate  of  soda,  so  that,  unlike  nitrate  of  soda,  it  cannot  be  entirely 
washed  out  by  rain.  It  is,  therefore,  more  suitable  for  a  wet  district, 
or  a  wet  season,  than  nitrate  of  soda.  On  the  other  hand,  sulphate 
of  ammonia  is  not  so  well  suited  for  application  to  rapidly-growing 
crops  in  dry  districts  or  in  a  season  of  drought. 

66.  During  a  dry  season  nitrate  of  soda,  being  immediately  avail- 
able if  applied  with  the  seed,  may  save  the  crop  by  forcing  away  the 
young  plant  at  once,  and  enabling  its  roots  to  get  hold  of  moisture  in 
the  lower  soil  and  subsoil  before  the  drought  has  become  severe. 

*  See  republication  l)y  the  New  York  S;ate  Agricultural  Society. 
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67.  "  Sulphate  of  ammonia  can  do  little  for  the  germinating  seed  in 
dry  weather,  as  it  is  not  in  an  immediately  available  form ;  and,  even 
after  rain  comes,  it  is  some  time  before  the  sulphate  of  ammonia 
comes  into  play,  so  that  the  result  is  a  diminished  crop,  or,  perhaps,  a 
failure. 

68.  "  Sulphate  of  ammonia  is  more  suitable  than  nitrate  of  soda  for 
mixing  with  superphosphate  and  dissolved  manures  generally,  as  it 
is  not  decomposed  thereby.  It  does  not  attract  moisture  so  as  to 
render  the  manure  unfit  for  sowing. 

69.  "Sulphate  of  ammonia  has  been  found  to  check  the  growth  of 
clover  more  effectively  than  nitrate  of  soda,  if  applied  in  excess,  but 
in  moderate  quantity  it  is  an  excellent  manure  for  old  grass.  It  is 
not  so  suitable  for  application  to  leguminous  crops,  which  are  intol- 
erant of  strong  nitrogenous  manures,  especially  after  the  first  period 
of  their  growth. 

70.  "  Pure  dissolved  bones  has  this  advantage  over  bone  meal,  that 
it  contains  nitrogen  in  a  soluble,  and  also  in  an  insoluble,  form  so 
that  it  supplies  the  wants  of  the  turnip  at  all  periods  of  its  growth  ; 
but  it  has  usually  the  disadvantage  of  containing  lumps  of  undissolved 
bone  that  are  unavailable  for  the  turnip  crop. 

71.  Insoluble  nitrogenous  manures  are  substances  containing  albu- 
minoid matter.  They  are  very  suitable  for  wet  districts,  but  none  of 
them  can  be  considered  a  manure  until  it  is  finely  ground,  or  rotted, 
or  dissolved. 

72.  "Dried  blood  and  meat  meal  are  supplied  in  a  powdery  condi- 
tion, and  are  easily  rotted  in  the  soil.  They  are  too  slowly  acting 
manures  for  cereal  crops  usually,  but  when  applied  to  root  crops 
they  decompose  in  time  to  yield  nitrogen  to  the  plant  during  the  lat- 
ter part  of  the  growing  season. 

73.  "  Horn  dust  is  of  various  kinds.  The  only  kind  that  has  been 
successful  is  a  fine  sawdust,  which  is  to  be  had  only  in  small  quantity. 
In  that  form  it  is  a  nitrogenous  manure  of  the  highest  quality,  capa- 
ble of  being  used  either  for  cereals  or  for  root  crops. 

74.  "All  these  nitrogenous  matters,  when  dissolved  in  sulphuric 
acid  along  with  phosphates,  make  manures  whose  nitrogen  is  rapidly 
available  for  the  use  of  plants.  They  form  the  nitrogenous  part  of 
what  is  sold  under  the  name  of"  dissolved  bones,"  and  are  as  active 
nitrogenous  manures  as  the  gelatine  contained  in  bones  which  have 
been  dissolved. 

75.  "  It  seems  to  be  with  nitrogenous  manures  as  it  is  with  phos- 
phates, they  are  nearly  all  good  alike  when  they  are  dissolved.  When 
they  are  reduced  to  an  exceedingly  fine  powder  they  are  also  very 
good  manures,  especially  in  moist  land,  but  they  are  of  little  use  when 
undissolved  and  only  coarsely  ground." 

76.  Of  the  use  of  nitrogen,  Warrington  writes  as  follows :  "  Nitrogen 
applied  as  ammonium  salts  or  n'trates  will  give  all  of  its  effect  during 
the  first  year;  forty-five  to  fifty  per  cent,  of  the  nitrogen  applied  is, 
according  to  Lawes  and  Gilbert,  recovered  on  an  average  in  the  in- 
crease. In  the  case  of  farm  yard  manure  applied  on  heavy  land  at 
Rothamsted  to  wheat  and  barley,  only  about  ten  to  fifteen  per  cent, 
of  the  nitrogen  was  recovered  in  the  increase,  but  the  eff'ect  on  the 
barley  continued  many  years  after  the  application  of  the  manure 
ceased.  It  is  evident  that  a  small  quanity  of  an  active  manure  will 
accomplish  the  same  work  as  a  large  quantity  of  one  less  active." 

77.  Of  the  use  of  nitrate  of  soda,  Warrington  writes  as  follows: 


128 


Agriculture  of  Pennsylvania. 


[No.  2, 


"This  manure,  like  the  preceding  (sulphate  of  ammonia),  is  valuable 
solely  for  its  nitrogen.  It  is  an  excellent  manure  for  all  crops  requir- 
ing artificial  supplies  of  nitrogen,  and  especially  of  grain  crops  and 
mangels.  For  grain  crops  it  is  best  employed  together  with  a  super- 
phosphate. Nitrate  of  sodium  should  not  be  mixed  with  a  damp 
superphosphate,  else  the  nitric  acid  may  be  lost.  It  is  best  to  mix 
the  two  immediately  before  use,  or  the  superphosphate  may  be  sown 
with  the  grain  and  the  nitrate  applied  afterwards  as  a  top-dressing." 

78.  In  reviewing  the  experiments  of  Lawes  and  Gilbert,  Prof. 
Atwater  thus  writes:  "In  Messrs.  Lawes  and  Gilberts'  experiments, 
the  cereals  have  been  most  helped  by  nitrogen,  next  the  phosphates 
and  very  little  by  potash;  the  legumes  have  responded  to  mineral 
manures  and  paid  little  heed  to  nitrogen  except  where  on  meadow 
land  they  have,  under  the  influence  of  nitrogenous  manuring,  gadoally 
run  out,  and  the  grasses  have  taken  their  place  just  as  they  have  re- 
placed the  grasses  where  mineral  manures  alone  were  used;  turnips 
have  done  best  with  superphosphates,  and  potatoes,  I  think,  have 
seemed  to  demand  potash  along  with  nitrogen  and  phosphate  for  their 
best  development." 

79.  In  reviewing  a  long  series  of  experiments  with  different  fertil- 
izers. Prof.  Atwater  thus  writes :  "  The  experiments  of  these  seasons 
(1878,  1879  and  1880)  bear  unanimous  testimony  to  two  things.  The 
corn  was  helped  but  little  by  nitrogen  and  it  gathered  a  good  deal 
from  natui'al  scources.  The  nitrogen  increased  the  crop  enough  to 
pay  its  cost  in  thirty  trials  out  of  one  hundred  and  tifty,  the  pecuniary 
loss  rose  and  fell  with  the  amount  of  nitrogen  used.  With  mineral 
fertilizers  alone,  the  crop  gathered  by  the  above  estimates,  some  sixty 
pounds  of  nitrogen  per  acre." 

80.  Of  the  use  of  nitrate  of  soda  Prof.  Goe'^smann  writes  as  follows : 
"A  liberal  use  of  this  saline  compound,  or  of  nitrogen  compounds  in 
general,  tends  to  extend  the  period  of  vegetation  and  thus  retard  the 
ripening  process.  The  later  in  the  season  the  sodium  nitrate  is  ap- 
plied the  more  serious  is  its  effects  on  the  extension  of  the  period  of 
growth,  and  the  more  imminent  the  danger  of  obtaining  unripe  crops. 
An  excessive  amount  of  straw  and  a  small  yield  of  grain  in  case  of 
our  cereals  and  large  watery  roots  deficient  in  sugar  and  such  constit- 
uents as  are  formed  during  the  later  period  of  growth,  are  frequent 
but  practical  illustrations  of  this  mode  of  action." 

81.  Sir  J.  Bennett  Lawes  writes  as  follows  in  relation  to  large  appli- 
cations of  nitrogen :  "These  large  applications  of  potash  and  phosphoric 
acid,  although  applied  in  the  form  of  soluble  compounds,  appear  to 
enter  into  very  fixed  combinations  somewhat  similar  to  (hose  already 
existing  in  the  soil,  and  in  this  respect  they  differ  altogether  from  com- 
pounds of  ammonia  and  nitric  acid,  as  the  latter  appear  to  be  either 
washed  away  or  destroyed,  unless  they  are  fixed  by  vegetation,  while 
the  former  are  fixtd  by  the  soil  itself  and  are  only  taken  out  of  it  by 
means  of  vegetation." 

82.  In  referring  to  the  use  of  different  kinds  of  fertilizers,  the  same 
authoiity  writes  as  follows  •  "  Manures  consisting  of  potash,  phosphoric 
acid  and  ammonia  or  nitrates,  appear  competent  to  grow  large  crops 
of  wheat  continuously.  A  given  weight  of  nitrogen,  as  nitric  acid,  has 
produced  more  growth  in  the  wheat  crop  than  the  same  weight  of 
nitrogen  in  salts  of  ammonia.  The  amount  of  nitrogen  supplied  in 
the  manures  is  very  much  in  excess  of  the  amount  recovered  by  the 
increase  in  the  crops." 
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83.  A  noted  English  writer  states  that  "  we  estimate  that  about 
thirty  ix)unds  of  nitrogen,  as  nitric  acid,  are  liberated  each  year,  of 
which  the  crop  takes  about  twenty  pounds  and  the  drainage  wat^r 
ten  pounds.  There  are  several  thousand  pounds  of  nitrogen  in  combi- 
nation with  carbon  still  in  the  soil.  It  is  evident,  however,  that  the 
wheat  crop  cannot  make  use  of  this  source  of  fertility,  but  is  entirely 
dependent  upon  the  limited  amount  of  nitric  acid  available  each  year, 
of  which  the  larger  portion  is  liberated  from  the  soil." 

84.  The  same  writer  states :  Mineral  manures  do  not,  therefore, 
pi^everit  the  exhaustion  of  the  soil,  but  they  enable  the  plant  to  utilize 
the  nitrogen  which  would  otherwise  be  lost.  This  is  very  clearly 
shown  by  the  fact  that  very  large  amounts  of  nitric  acid  pass  away  in 
the  drainage  water  where  we  apply  nitrates  and  ammonia  every  year 
without  any  minerals." 

85.  Prof.  Lawes  writes :  "When  ammonium  salts  are  applied  to  land, 
the  ammonia  is  at  first  retained  by  the  soil,  while  the  sulphuric  acid 
and  chlorine  pass  into  the  drainage  water,  chiefly  as  calcium  salts. 
The  conversion  of  ammonia  into  nitric  acid  commences  almost  imme- 
iately  after  the  application  of  ammonium  salts  to  wet  soil.  The  con- 
version is  complete  in  a  few  weeks  if  wet  weather  follows.  The 
nitrogen  of  rape-cake  is  more  slowJy  converted  into  nitric  acid." 

86.  Many  of  the  so-called  "  waste  products,"  which  contain  nitrogen 
or  potash,  are  sold  at  prices  much  above  their  real  value,  or  above  their 
value  when  compared  with  the  market  rates  for  the  same  materials  in 
the  less  adulterated  commercial  form. 

87.  In  many  cases  these  products  are  purchased  and  heavy  freight 
(in  addition  to  first  cost)  paid  to  the  station  of  the  consumer,  when 
the  same  materials  could  have  been  purchased  in  some  well-known 
fertilizer  at  less  rates,  and  much  handling  saved. 

88.  Some  chemicals  which  produce  certain  known  results  when  sep- 
arately applied  to  the  soil  will,  when  in  state  of  mixture,  produce 
much  greater  results. 

89.  This  increase  in  the  results  produced  is  dependent,  first,  upon 
the  completeness  of  the  mixture,  grinding  together  being  much  prefer- 
able, and,  second,  upon  the  time  which  has  elapsed  since  they  were 
brought  together,  it  being  an  established  fact  that  a  certain  amount  of 
time  is  necessary  for  the  chemical  changes  which  are  known  to  take 
place. 

90.  Thus,  lime  and  salt,  when  applied  separately,  produce  a  given 
efiect  upon  certain  crops,  but  when  thoroughly  incorporated  and 
mixed  some  six  months  before  the  application  is  made,  are  found  to 
produce  a  much  greater  effect. 

91.  Some  chemicals,  in  addition  to  the  effect  which  their  direct  ap- 
plication may  exert  on  the  crop  as  direct  plant  food,  also  produce  a 
visible  effect  by  changing  chemical  compound  in  the  soil,  and  by  this 
change  rendering  their  component  parts  available  as  plant  food. 

92.  Thus  the  application  of  lime  and  the  effects  which  follow  can- 
not be  attributed  to  the  addition  of  lime  as  plant  food.  They  are 
clearly  due  to  the  result  of  a  chemical  decomposition  which  the  lime 
induces  in  the  soil,  and  which  in  its  results  forms  new  compounds  or 
releases  the  valuable  portions  of  those  already  existing. 

93.  It  is  on  account  of  this  thorough  mixture,  induced  by  grinding 
the  component  parts  together,  and  allowing  them  to  thus  lay  for  some 
time,  that  fertilizers  mixed  in  hulk  at  the  factory  will  always  give  bet- 
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ter  returns  than  those  imperfeetly  mixed  witli  a  shovel  upon  the  barn 
floor. 

94.  The  economical  utilization  of  any  product  as  a  fertilizer  depends 
upon  the  freight,  first  cost  and  the  percentage  of  the  material  needed 
which  it  may  contain.  The  cost  per  ton  may  be  small,  but  if  it  at  the 
same  time  contains  but  a  small  portion  of  the  substance  actually  wanted, 
it  may  still  prove  to  be  dear  to  the  purchaser.  Freight  and  handling 
play  an  important  part  in  the  first  cost  of  fertilizers. 

95.  In  addition  to  the  first  cost  of  his  materials,  the  manufacturer  is 
compelled  to  add  commissions  to  agents,  interest  upon  capital  locked 
up  by  sales  made  on  time  and  freight.  When  these  are  all  added,  the 
competition  of  the  trade  will  often  cut  profits  down  to  a  low  margin. 

96.  Certain  compounds  containing  nitrogen  have  it  in  such  a  form 
that  it  is  not  readily  lost.  By  the  addition  of  certain  chemicals  it  is 
possible  to  destroy  that  condition,  and  by  a  change  of  bases  render  it 
much  more  volatile  and  subject  to  loss. 

97.  On  this  account  it  is  bad  policy  to  mix  wood  ashes  (unleached) 
or  fresh  lime  with  chicken  manure  or  fertilizers  containing  nitrogen. 
The  nitrogen  is,  by  a  change  of  base,  permitted  to  pass  into  a  more 
volatile  form  and  passing  off  into  the  atmosphere.  To  prove  this,  mix 
a  small  portion  of  quicklime  with  chicken  manure  in  a  small  box  or 
bottle. 

98.  In  all  cases  it  is  essential  to  the  best  success  that  all  of  the  in- 
gredients of  a  fertilizer  should  be  in  a  finely  pulverized  condition,  as 
well  as  in  a  state  of  thorough  and  complete  mixture.  Many  scientific 
men  state  that  South  Carolina  rock  if  pulverized  to  a  sufficient  degree 
of  fineness  will  give  nearly  or  quite  as  good  results  as  if  treated  with 
acid.  The  main  difference  being  that  in  the  raw  "  state  it  requires 
more  water  to  render  it  soluble. 

99.  What  has  thus  been  urged  for  South  Carolina  rock  is,  to  a  cer- 
tain extent,  no  doubt  true  as  to  other  fertilizer  materials  and  that  we 
may  assume  that  fine  division,  whether  secured  by  mechanical  or 
chemical  action,  is  the  one  thing  to  be  sought  after. 

100.  That  in  the  valuation  of  commercial  and  other  fertilizers  we  are 
not  justified  in  placing  a  low  value  upon  vegetable  or  organic  matter, 
since  it  is  clearly  shown  that  it  is  one  source  of  ammonia*  and  that  its 
mechanical  effect  is  very  important  also. 


Within  a  comparatively  recent  period  there  has  been  a  vast  increase 
in  the  application  of  fertilizers  upon  the  soil  of  our  farms,  whose 
original  supply  of  assimilable  plant-food  had  been  heavily  drained. 
In  the  earlier  stages  of  this  movement,  attention  and  interest  were 
chiefly  centered  upon  the  manure  of  home  production;  but  latterly, 
the  rapidly  increasing  production  of  commercial  fertilizers  has  diverted 
attention  from  the  manure  produced  upon  the  farm.  Not  only  has 
the  early  skepticism  concerning  the  practical  utility  of  commercial 
fertilizers  been  completely  overthrown,  but  many,  following  the  bold 
leadership  of  Prof,  Ville,  have  ventured  to  assert  their  complete 
independence  of  any  form  of  fertilizer,  except  the  concentrated,  artifi- 
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cial  supplies.  They  opi)ose  the  general  practice  of  that  mixed  system 
of  farming  which  includes  the  raising  of  cattle,  or  the  production  of 
xrulk,  and  the  dependence  upon  the  manure  thus  made  for  the  main- 
tenance of  fertility,  claiming  that  it  must  necessarily  be  a  losing  sys- 
tem. They  claim,  apparently  with  much  force,  that  it  is  impossible 
to  increase  the  amount  of  plant- food  on  a  poor  farm  by  the  simple  re- 
turn to  the  soil  of  the  materials  removed  from  it,  much  less  by  the  re- 
turn  of  only  a  part  of  what  has  been  removed.  Just  here  it  must  be 
recalled  that  the  available  plant-food  in  a  cultivated  soil  is  made  up 
not  only  of  that  which  has  been  added  as  fertilizer,  but,  also,  of  that 
which  has  been  formed,  by  chemical  decomposition  and  mechanical 
subdivision,  from  that  great  portion  of  the  soil  previously  unfit  for 
assimilation  by  the  plants ;  it  must  further  be  remembered  that  the 
retention  in  the  soil  of  a  fair  amount  of  humus,  or  organic  matter 
formed  by  the  decomposition  of  roots,  straw,  etc.,  is  a  very  important 
element  in  the  maintenance  of  its  fertility. 

It  would  seem,  then,  that  the  value  of  farm-yard  manure  cannot  be 
measured  simply  by  its  content  in  nitrogen,  potash  and  phosphoric 
acid.  The  problem  of  fertilization  is,  therefore,  more  complex  than 
might  be  supposed,  and  it  will  be  safe,  while  admitting  the  great  util- 
ity of  the  commercial  fertilizers  as  additions  to  the  manure  of  home 
production,  to  regard  the  extreme  conclusions  of  the  VUle  school  as 
deserving  experiment,  rather  than  as  proven  to  be  best  for  general 
adoption  under  our  present  agricultural  conditions. 

Under  any  circumstances,  however,  and  with  every  system  of  farm- 
ing, the  prompt  return  to  the  soil  of  the  largest  possible  portion  of 
those  materials  removed  therefrom,  that  cannot  more  profitably  be 
sold,  must  be  regarded  as  essential ;  i.  whether  the  amount  be  great 
or  small,  it  should  be  returned  in  the  most  economical  manner.  It  is 
a  well-known  fact  to  all  obsei'ving  farmers,  that  the  practical  agricul- 
turist who  accumulates  wealth,  whether  in  the  shape  of  cash,  stock, 
acres  or  fertility,  does  so,  not  by  great  discoveries,  nor  in  great  sums, 
but  by  constant  vigilance,  and  the  most  careful,  intelligent  economy 
in  matters  of  apparently  small  importance ;  while  a  poor  farmer  is 
marked  by  his  heedlessness  of  the  little  things,  even  more  than  by 
his  lack  of  the  great  and  costly  appliances  of  liis  art.  • 

Observation  leads  to  the  conclusion  that  in  no  matter  is  there  more 
ignorance  and  more  unconscious  waste  than  in  the  management  of 
the  stable  manure.  The  character  of  this  manure  will  vary  with  the 
feeding-stufl's  used,  the  kind  of  stock  fed  and  the  litter  used ;  all  of 
which  have  great  importance  in  any  study  of  the  manure  question; 
it  is,  however,  to  the  influence  of  the  methods  of  its  preservation  upon 
the  composition  of  the  manure,  rather  than  to  the  materials  employed 
in  its  production,  that  I  desire  to  call  attention. 

Before  entering  upon  any  discussion  of  the  relative  merits  of  dif- 
ferent methods  of  preservation,  it  may  be  well  to  glance  briefly  at  the 
character  of  the  substances  composing  yard  manure. 

Dr.  Voelcker  *analyzed  a  mixture  of  horse,  cow  and  pig  dung  with 
straw  litter,  and  found  in  one  thousand  pounds  the  following  weights 
of  various  substances : 


Pounds. 


Water, 


661.7 
282,4 
55.9 


.  1000.0 
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In  a  ton  of  the  same  manure  he  found  the  following  quantities  of 
valuable  fertilizer  constituents : 

Nitrogen,  •  •  •   12^75 

Phosphoric  acid,   a50 

Potash,   13.50 

Warington*  gives  the  following  summary  of  many  reliable  analyses 
of  dilierent  stable  manures  : 

Per  cent 

Water,  65.0  to  80.0 

Nitrogen,   a4  to  0.65 

Ash,   2.5  to  3.0 

Potash,   0.4  to  a? 

Phosphoric  acid,   0.2  to  Ol4 

A  single  ton  of  yard  manure  will,  therefore,  supply : 

pounds* 

Nitrogen,  9tol5 

Potash,  9  to  15 

Phosjjtioric  acid,  4  to  9 


So  that  the  total  quantity  of  constituents  having  a  direct  fertilizing 
value  will  vary  between  twenty-two  and  thirty-nine  pounds  per  ton. 

It  will  be  remembered  that  dung  is  composed  of  those  substances 
which  have  been  exposed  to  the  action  of  the  digestive  ferments,  and 
have  either  resisted  their  action,  or  having  been  dissolved,  have  es- 
caped absorption.  The  dung  also  contains  traces  of  the  digestive 
fluids  which  have  not  been  resorbed. 

Urine  contains  urea  and  allied  nitrogenous  compounds,  which  are 
very  fermentable,  together  with  notable  quantities  of  inorganic  sub- 
stances. 

The  straw  of  the  litter  is,  also,  when  moistened  and  heated,  liable  to 
rapid  decomposition  through  the  agency  of  a  certain  bacterium^  or 
microscopic  organism. 

It  is  thus  seen  that  every  part  of  the  manure  is  readily  fermentable. 
The  amount  of  moisture,  the  degree  of  temperature  and  the  access  of 
air  regulate  the  fermentation. 

As  a  first  stage  of  this  fermentation,  the  fiber  and  other  carbona- 
ceous matters  form  water,  carbonic  acid  and  certain  obscure  organic 
acids,  called,  in  general,  humic  acids.  The  nitrogeneous  matter  breaks 
up  to  form  ammonia  as  its  chief  product.  At  this  stage  of  fermenta- 
tion the  ammonia  unites  with  the  huraic  acids  to  form  soluble,  but 
non-volatile  compounds.  These  may  be  removed  from  the  heap  by 
leaching,  and  form  a  very  important  part  of  the  dark-colored  liquids 
that  trickle  away  unheeded  from  so  many  of  our  barn  yards. 

In  the  second  stage  ot  fermentation,  which  may  be  almost  imme- 
diately induced  by  too  little  moisture,  too  high  temperature,  and  too 
free  access  of  air,  the  carbonaceous  matter  form  carbonic  acid  chiefly 
or  altogether;  the  ammonia  unites  with  this  product  to  form  volatile 
carbonate  of  ammonia,  which  will  not  only  leach  away  in  drainage 
waters,  but  will  be  rapidly  dissipated  into  the  atmosphere.  The  huraic 
acids  themselves  are  broken  up  into  carbonic  acid  and  water.  When 
too  little  litter  has  been  used,  there  is  serious  danger  of  large  loss  of 
ammonia  in  the  form  of  carbonate. 

Having  thus  obtained  a  cursory  view  of  the  general  character  of 
yard  manure  and  its  fermentation  products,  let  us  proceed  to  examine 
some  of  the  more  exact  experiments  that  throw  light  upon  the  subject 

♦The  Chemistry  of  the  Farm,  p.  32. 
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of  its  preservation.  Your  attention  is  invited  to  three  series  of  ex- 
periments, the  first  having  for  its  object  a  knowledge  of  the  losses  re- 
sulting from  the  storing  of  yard  manure  in  the  several  ways  usually 
adopted ;  the  second,  a  knowledge  of  the  relation  of  litter  to  its  pre- 
servation ;  and  the  third,  a  knowledge  of  the  relative  values  of  sev* 
eral  preservatives,  the  addition  of  which  to  manure  heaps  has  been 
suggested. 

The  first  of  the  above  mentioned  series  of  experiments  was  made 
by  Dr.  Voelcker*  a  number  of  years  since.  He  studied  the  changes 
occurring  from  time  to  time  in  fresh- mixed  dung  exposed  in  the  fol- 
lowing ways : 


These  experiments  were  carried  on  simultaneously,  the  manure 
coming  from  the  same  source,  and  being  thoroughly  mixed.  The 
quantities  used  were  weighed  on  the  same  dates,  samples  of  each  were 
drawn  and  analyzed,  and  from  the  results  obtained  the  changes  in 
composition  ascertained.  In  table  I  are  given  the  absolute  weights  at 
the  various  dates  of  weighing  of  the  diflferent  constituents  of  the  ma- 
nure treated  according  to  these  several  methods.  Dr.  Voelcker  made 
an  experiment,  for  comparison,  starting  with  manure  of  six  months' 
age,  well  rotted,  and  exposed  under- the  same  conditions  as  the  first 
heap  of  fresh  manure  and  during  the  same  time.  The  results  of  this 
experiment  are  tabulated  with  those  first  mentioned : 


A.  In  a  heap,  open  to  the  rain. 

B.  In  a  heap,  under  cover. 

C.  Spread  out  and  exposed  to  the  rain. 


♦Journal  of  the  Royal  Agricultural  Society,  17,  191-26a 
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TVithout  attempting  any  discussion  of  these  interesting  results,  let 
us  turn  at  once  to  the  conclusions  drawn  from  them  by  Dr.  Voelcker: 

First  Perfectly  fresh  farm-yard  manure  contains  but  a  small  pro- 
portion of  free  ammonia. 

Second.  The  nitrogen  in  fresh  dung  exists  principally  in  the  state 
of  insoluble  nitrogenized  matters. 

Third.  The  soluble  organic  and  mineral  constituents  of  dung  are 
much  more  valuable  fertiUzers  than  the  insoluble.  Particular  care, 
therefore,  should  be  bestowed  upon  the  preservation  of  the  liquid  ex- 
crements of  animals,  and  for  the  same  reason  the  manure  should  be 
kept  in  perfectly  water-proof  pits  of  suflScient  capacity  to  render  the 
setting  up  of  dung  heaps  in  the  corners  of  fields,  as  much  as  it  is  pos- 
sible, unnecessary. 

"  Fourth.  Farm-yard  manure,  even  in  quite  a  fresh  state,  contains 
phosphate  of  lime,  which  is  much  more  soluble  than  has  hitherto  been 
suspected. 

"  Fifth.  The  urine  of  the  horse,  cow  and  pig  does  not  contain  any 
appreciable  quantity  of  phosphate  of  lime,  whilst  the  drainings  of 
dung  heaps  contain  considerable  quantities  of  this  valuable  fertifizer. 
The  drainings  of  dung  heaps,  partly  for  this  reason,  are  mote  valuable 
than  the  urine  of  our  domestic  animals,  and,  therefore,  ought  to  be 
prevented  by  all  available  means  from  running  to  waste. 

"  Sixth.  The  most  eflfectual  means  of  preventing  loss  in  fertilizing 
matters  is  to  cart  the  manure  directly  on  the  field  whenever  circum- 
stances allow  this  to  be  done. 

"  Seventh.  On  all  soils  with  a  moderate  proportion  of  clay  no  fear 
need  be  entertained  of  valuable  fertilizing  substances  becoming  wasted 
if  the  manure  cannot  be  plowed  in  at  once.  Fresh,  and  even  well- 
rotten,  dung  contains  very  little  free  ammonia,  and  since  active  fer- 
mentation, and  with  it  the  further  evolution  of  free  ammonia,  is  stop- 
ped by  spreading  out  the  manure  on  the  field,  valuable  volatile  ma- 
nuring matters  cannot  escape  into  the  air  by  adopting  this  plan. 

"  As  all  soils  with  a  moderate  proportion  of  clay  possess,  in  a  re- 
markable degree,  the  power  of  absorbing  and  retaining  urine  matters, 
none  of  the  saline  and  soluble  organic  constituents  are  wasted,  even  by 
a  heavy  fall  of  rain.  It  may,  indeed,  be  questioned  whether  it  is  more 
advisable  to  plow  in  the  manure  at  once,  or  to  let  it  lie  for  some 
time  on  the  surface,  and  to  give  the  rain  full  opportunity  to  wash  it 
into  the  soil. 

"  It  appears  to  me  a  matter  of  the  greatest  importance  to  regulate 
the  application  of  manure  to  our  fields  so  that  its  constituents  may 
become  properly  diluted  and  uniformly  distributed  amongst  a  large 
mass  of  soil.  By  plowing  in  the  manure  at  once,  it  appears  to  me, 
this  desirable  end  cannot  be  reached  so  perfectly  as  by  allowing  the 
rain  to  wash  in  gradually  the  manure  evenly  spread  on  the  surface  of 
the  field. 

"  By  adopting  such  a  course,  in  case  practical  experience  should  con- 
firm my  theoretical  reasoning,  the  objection  could  no  longer  be  main- 
tained that  the  land  is  not  ready  for  carting  manure  upon  it.  I  am 
inclined  to  recommend  as  a  general  rule :  Cart  the  manure  on  the 
field,  spread  it  at  once,  and  wait  for  a  favorable  opportunity  to  plow 
it  in.  In  the  case  of  clay  soils,  I  have  no  hesitation  to  say  the  manure 
may  be  spread  even  six  months  before  it  is  plowed  in  without  losing 
any  appreciable  quantity  in  manuring  matters. 

I  am  perfectly  aware  that  on  stiff  clay  land  farm-yard  manure. 
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more  especially  long  dung,  when  plowed  in  before  the  frost  sets  in, 
exercises  a  most  beneficial  action  by  keeping  the  soil  loose,  and  ad- 
mitting the  free  access  of  frost,  which  pulverizes  the  land,  and  would^ 
therefore,  by  no  means  recommend  to  leave  the  manure  spread  on  the 
surface  without  plowing  it  in.  All  I  wish  to  enforce  is,  that  when 
no  other  choice  is  left  but  either  to  set  up  the  manure  in  a  heap  in  a 
corner  of  the  field,  or  to  spread  it  on  the  field  without  plowing  it  in 
directly,  to  adopt  the  latter  plan.  In  the  case  of  very  light,  sandy  soils 
it  may,  perhaps,  not  be  advisable  to  spread  out  the  manure  a  long  time 
before  it  is  plowed  in,  since  such  soils  do  not  possess  the  power  of 
retaining  manuring  matters  in  any  marked  degree,  On  light,  sandy 
soils  I  would  suggest  to  manure  with  well- fermented  dung  shortly  be- 
fore the  crop  intended  to  be  grown  is  sown. 

"  Eighth.  Well-rotten  dung  contains,  likewise,  little  free  ammonia^ 
but  a  very  much  larger  proportion  of  soluble  organic  and  saline  min- 
eral matters  than  fresh  manure. 

"  Ninth.  Rotten  dung  is  richer  in  nitrogen  than  fresh. 

"  Tenth,  Weight  for  weight,  rotten  dung  is  more  valuable  than  fresh. 

"  Elemiith.  In  the  fermentation  of  dung  a  very  considerable  propor- 
tion of  the  organic  matters  in  fresh  manure  is  dissipated  into  the  air 
in  the  form  of  carbonic  acid  and  other  gases. 

Twelfth.  Properly  regulated,  nowever,  the  fermentation  of  dung 
is  not  attended  with  any  great  loss  of  nitrogen  or  saline  mineral  mat- 
ters. 

"  Thirteenth.  During  the  fermentation  of  dung,  ulmic,  humic  and 
other  organic  acids  are  formed,  as  well  as  gypsum,  which  fix  the  am- 
monia generated  in  the  decomposition  of  the  nitrogenized  constituents 
of  dung. 

"  Fourteenth.  During  the  fermentation  of  dung  the  phosphate  of 
lime  which  it  contains  is  rendered  more  soluble  than  in  fresh  manure. 

"  Fifteenth.  In  the  interior  and  heated  portions  of  manure  heaps 
ammonia  is  given  off;  but  on  passing  into  the  external  and  cold  layers 
of  dung-heaps  the  free,  ammonia  is  retained  in  the  heap. 

"  Sixteenth.  Ammonia  is  not  given  off  from  the  surface  of  well-corn 
pressed  dung  heaps,  but  in  turning  manure  heaps  it  is  wasted  in  ap- 
preciable quantities.    Dung  heaps  for  this  reason  should  not  be  turned 
more  frequently  than  absolutely  necessary. 

Seventeenth.  No  advantage  appears  to  result  from  carrying  on  the 
fermentation  of  dung  too  far,  but  every  disadvantage. 

Eighteenth.  Farm-yard  manure  becomes  deteriorated  in  value 
when  kept  in  heaps  exposed  to  the  weather ;  the  more  the  longer  it  is 
kept. 

Nineteenth.  The  loss  of  manuring  matters  which  is  incurred  in 
keeping  manure  heaps  exposed  to  the  weather  is  not  so  much  due  to 
the  volatilization  of  ammonia  as  to  the  removal  of  ammoniacal  salts, 
soluble  nitrogenized  organic  matters  and  valuable  mineral  matters  by 
the  rain  which  falls  in  the  period  during  which  the  manure  is  kept. 

"  Txoentieth.  If  rain  is  excluded  from  dung  heaps,  or  little  rain  falls 
at  a  time,  the  loss  in  ammonia  is  trifling,  and  no  saline  matters  of 
course  are  removed,  but,  if  much  rain  falls,  especially  if  it  descends  in 
heavy  showers  upon  the  dung  heap,  a  serious  loss  in  ammonia,  soluble 
organic  matters,  phosphate  of  lime  and  salts  of  potash  is  incurred,  and 
the  manure  becomes  rapidly  deteriorated  in  value,  whilst  at  the  same 
time  it  is  diminished  in  weight. 
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Ttoeniy-H/rBU  Well-rotten  dung  is  more  readily  affected  by  the  de- 
teriorating influence  of  rain  than  fresh  manure. 

^'  Twenty-second.  Practically  speaking,  all  essentially  valuable  ma- 
nuring constituents  are  preserved  by  keeping  farm-yard  manure  under 
cover. 

Twenty-third.  If  the  animals  have  been  supplied  with  plenty  of 
litter,  fresh  dung  contains  an  insufficient  quantity  of  water  to  induce 
an  active  fermentation.  In  this  case  fresh  dung  cannot  be  properly 
fermented  under  cover,  except  water  or  liquid  manure  is  pumped  over 
the  heap  from  time  to  time. 

"  When  much  straw  is  used  in  the  manufacture  of  dung,  and  no  pro- 
vision is  made  to  supply  the  manure  in  the  pit  at  any  time  with  the 
requisite  amount  of  moisture,  it  may.  not  be  advisable  to  put  up  a 
roof  over  the  dung  pit.  On  the  other  hand,  on  farms  when  there  is  a 
deficiency  in  straw,  so  that  the  moisture  of  the  excrements  of  our 
domestic  animals  is  barely  absorbed  by  the  litter,  the  advantage  of 
erecting  a  roof  over  the  dung  pit  will  be  found  very  great. 

Twenty -fourth.  The  worst  method  of  making  manure  is  to  produce 
it  by  animals  kept  in  open  yards,  since  a  large  proportion  of  valuable 
fertilizing •  matters  is  wasted  in  a  short  time;  and  after  a  lapse  of 
twelve  months,  at  least  two- thirds  of  the  substance  of  the  manure  is 
wasted,  and  only  one-third,  inferior  in  quality  to  an  equal  weight  of 
fresh  dung,  is  left  behind." 

It  may  be  well  to  remark  at  this  point  that,  although  the  experi- 
ments just  detailed  deal  only  with  the  stall  system  of  manure  keep- 
ing, the  general  results  of  the  box  system  may  be  closely  approximated 
from  the  knowledge  obtained. 

The  second  series  of  experiments,  to  which  your  attention  is  now 
called,  was  conducted  by  MM.  Muntz  and  Girard,*  upon  the  Joinville 
farm  of  the  Agricultural  Institute  of  France. 

'  These  experiments,"  the  authors  say,  were  undertaken, 
First.  To  ascertain  what  relation  exists  between  the  fertilizing 
constituents  of  the  food  and  of  the  excrement,  ^.  e.,  what  the  losses  are 
that  result  from  fermentation  and  evaporation,  as  well  as  those  due  to 
the  handling  of  the  manure. 

^''Second.  To  discover  what  quantity  of  fertilizing  substances  animals 
put  in  pasture  return  to  the  earth  in  exchange  for  the  forage  removed, 
when  the  animals  pass  part  of  their  time  in  the  stable,  where,  with- 
out receiving  food,  they  drop  a  portion  of  their  excrement." 

The  animals  were  kept  in  the  stable  under  three  diflferent  condi- 
tions. In  the  first  case,  the  floor  of  the  stable  was  pitched,  and  no 
litter  was  used,  with  sheep  and  cows  being  experimented  upon  ;  sec- 
ond, straw  litter  was  used,  and  two  lots  of  food,  one  green,  the  other 
dry,  were  fed,  sheep  being  the  animals  subjected  to  experiments;  in 
the  third  case,  the  floor  of  the  stable  was  covered  with  fresh  earth. 

In  all  cases,  the  food  eaten  was  weighed,  sampled  and  analyzed, 
due  allowance  being  made  for  that  part  which  was  thrown  from  the 
mangers  upon  the  floor  and  trampled  into  the  manure ;  the  manure 
was  also  weighed,  sampled  and  analyzed,  due  allowance  being  made 
for  the  litter.  The  changes  in  live  weight  of  the  animals  were  noted, 
and,  from  the  well-known  results  of  other  experiments,  an  estimate 
was  made  of  the  fertilizing  substances  stored  up  in  the  increase  of  live 
weight.  From  the  records  thus  obtained,  the  data  given  in  Table  II 
were  gathered. 

♦BuUetin  dela  Sfxietes  dos  Ajrricultenrs  de  France,  annales  agronomiques,  12,4201 
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The  enormous  loss  of  nitrogen  from  unlittered  sheep  manure  is 
noteworthy.  Owing  to  the  physical  condition  of  cow  manure,  it  seems 
to  have  Buffered  less  active  fermentation,  and  consequently  less  loss. 
The  authors  attribute  the  loss  mainly  to  the  formation  of  carbonate  of 
ammonia,  and  on  analysis  of  the  air  of  the  stable,  found  it  to  contain 
about  four  hundred  times  the  normal  amount  of  ammonia.  "It  is 
"well,"  they  say,  "to  remark  that  these  figures  prove  only  that  a  notable 
quantity  of  carbonate  of  ammonia  was  diffused  in  the  air  of  the  stables, 
and  that  this  diffusion  is  one  of  the  causes  of  the  loss  of  nitrogen,  but 
the  foregoing  figures  show  only  the  nitrogen  that  has  escaped  in  the 
form  of  ammonia;  M.  Reiset  has  long  since  shown  that  during  the 
fermentation  of  animal  excreta,  a  part  of  the  nitrogen  is  given  off  in  a 
free  stat«,  and  M.  Joulie  has  recently  reached  the  same  conclusion." 

Examining  the  results,  first  with  reference  to  the  proportion  of 
X>otash  and  phosphoric  acid  recovered  in  the  manure,  it  is  found  that 
practically  the  whole  amount  consumed  is  recovered  in  every  experi- 
ment. 

But  turning  to  the  figures  representing  the  amounts  of  nitrogen 
recovered,  we  find  a  marked  difference.  With  straw  litter  the  amount 
lost  is  very  little  less  than  with  no  litter  at  all,  viz,  almost  fifty  per 
cent.  It  is  also  worthy  of  note,  that  with  the  dry  ration,  which  con- 
tained a  considerably  higher  proportion  of  nitrogen  than  was  present 
in  the  green  food,  the  loss  was  relatively  greater.  It  must  here  be 
remembered  that  the  statements  concerning  the  effect  of  straw  litter, 
are  w^arranted  only  in  the  case  of  the  very  concentrated  sheep  manure, 
and  must  not  be  regarded  as  exact  for  other  kinds  of  manure.  Con- 
cerning the  experiment  with  earth  litter,  the  authors  make  the  follow- 
ing statement :  "  To  gain  a  fair  idea  of  the  quantity  of  fertilizer  pre- 
served by  pasturing,  the  authors  placed  in  one  of  the  stables,  a  layer 
of  earth  eight  to  ten  inches  deep.  At  the  close  of  the  experiment  the 
manure  was  taken  up ;  two  distinct  layers  were  seen ;  the  first  was 
composed  of  the  excreta,  a  little  debris  from  the  lucerne  fed,  mixed 
with  a  considerable  quantity  of  earth.  This  layer  gave  out  a  slightly 
ammoniacal  odor,  but  less  than  the  straw  litter. 

"The  second  layer  was  composed  of  soil  unchanged  from  its  original 
condition;  i.  e.,  the  excreta  were  retained  ui>on  the  surface." 

Upon  the  results  of  these  experiments  the  authors  remark :  "Finally, 
when  a  litter  of  earth  is  substituted  for  that  of  straw,  the  loss  of  nitro- 
gen becomes  much  less ;  instead  of  a  loss  of  fifty  per  cent.,  we  have 
one  of  only  twenty-four  i)er  cent.;  a  quarter  of  the  nitrogen  has,  by 
this  practice,  been  retained  upon  the  farm,  in  place  of  being  uselessly 
diffused  into  the  atmosphere  as  in  the  preceding  cases.  It  seems  that, 
in  practice,  the  substitution  of  a  litter  of  earth  for  that  of  straw  would 
prevent  a  large  part  of  the  enormous  loss  of  nitrogen  previously  re- 
ferred to.  We  call  the  most  serious  attention  of  practical  men  to  this 
subject." 

"  Turning  to  the  question  of  herding,  and  remembering  that  the 
fertilizers  are  dropped  by  the  sheep  directly  upon  the  soil,  if  we  admit 
that  the  soil  of  the  fields  has  the  same  properties  as  that  used  as  litter, 
we  establish  the  fact  that  a  greater  part  of  the  fertilizing  constituents 
of  the  excreta  are  retained  by  the  soil ;  by  stabling  upon  a  straw  litter 
a  large  proportion  of  these  constituents  is  lost  into  the  atmosphere. 
There  is,  therefore,  a  difference  between  the  practice  of  allowing  sheep 
to  drop  their  excreta  directly  upon  the  soil,  and  that  of  collecting  the 
excreta  in  the  stables  and  carrying  them  to  the  field." 
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The  third  and  last  series  of  experiments,  which  deals  with  tlie  rela- 
tive values  of  several  preservatives  added  to  the  manure,  was  con- 
ducted by  Hickethier  and  Holdefleiss.*  The  plan  of  the  experiment 
was  as  follows :  The  quantity  of  cow  manure  gathered  in  a  single  week 
was  thoroughly  mixed  and  divided  into  four  heaps,  samples  being 
taken  for  analysis  at  the  same  time.  To  the  first  heap  no  addition 
was  made;  heap  No.  2  received  a  weighed  quantity  of  kainite,  which 
was  thoroughly  mixed  with  the  dung ;  heap  No.  3  received  a  quantity 
of  superphosphate-gypsum — essentially  a  very  poor  superphosphate, 
containing  4  per  cent,  of  soluble  and  6.5  per  cent,  of  total  phosphoric 
acid,  together  with  about  60  per  cent,  of  sulphate  of  lime ;  heap  No. 
4  was  covered  with  a  soil  rich  in  humus.  These  heaps  stood  from 
June  6  to  January  6,  exposed  only  to  the  direct  rainfall,  leaching  being 
prevented.  After  this  period,  the  heaps  were  again  weighed  and 
sampled  for  analysis. 

While  the  manure  in  heaps  1,  2  and  4  was  almost  equally  decom- 
posed and  quite  well  rotten,  that  of  heap  No.  2  was  as  fresh  as  stable 
manure  a  few  weeks' old;  its  straw  afforded  considerable  resistance  to 
tearing,  so  that  there  is  no  doubt  that  the  manure  treated  with  kainite 
had  decomposed  very  slightly  as  compared  with  that  of  the  other 
heaps. 

The  loss  of  dry  suhatance  in  heaps  1  and  3  was  11.2, 11.9  and  22.5 
per  cent.,  respectively.  The  amount  of  earth  used  on  heap  No.  4  was 
not  weighed,  hence  it  was  impossible  in  this  case  to  determine  the  loss 
of  dry  substance. 

The  authors  remark :    These  figures  show : 

"(a.)  That  stable  manure,  lying  without  any  added  preservative, 
suffers  a  loss  in  dry  substance  amounting  to  one-third.  Since  the 
value  of  stable  manure  depends  very  largely  upon  its  content  of 
organic  matter,  which  forms  humus  in  the  soil,  it  is  evident  that  a 
great  diminution  in  value  is  caused  by  this  loss  of  organic  substance 
alone. 

"(J.)  The  loss  of  organic  substance  was  considerably  diminished  by 
the  presence  of  superphosphate  gypsum ;  but  the  loss  was  still  very 
considerable. 

"(c.)  By  using  kainite  as  a  preservative,  the  loss  of  organic  sub- 
stance was  reduced  to  a  relatively  small  quantity.  But  dung  treated 
with  kainite,  by  reason  of  its  slight  degree  of  fe'rmentation,  decom- 
poses quite  slowly  in  the  soil,  and,  from  this  point  of  view,  is  inferior 
to  the  more  completely  rotted,  and  therefore,  more  quickly  acting 
manure  treated  with  superphosphate  gypsum." 

Table  III  gives  the  final  results  of  the  experiments  as  far  as  the 
composition  of  the  manure  is  concerned. 


*Der  Landwirt,  Jahrg,  18S5,  Nr.  7a   Bedermann's  Central-Blatt,  15,  p.  24. 
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TABLE  III. — Eospei^iments  of  Hickethier  and  HoldeAeist  Changes 
in  Manure  on  Standing, 
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The  loss  in  nitrogen  of  the  dung  without  admixture  was  23  per  cent 
this  seems,  from  the  results  of  other  experiments  by  the  same  inves- 
tigators, to  be  considerably  less  than  the  usual  quantity.  If  the 
amount  of  manure  produced  yearly  by  cattle,  per  head,  be  estimated 
at  35,000  pounds,  with  an  average  nitrogen  content  of  0.41  per  cent., 
the  annual  loss  per  head  would  be  33.5  pounds,  an  amount  of  nitrogen 
greater  than  that  contained  in  200  pounds  of  nitrate  of  soda. 

The  preservatives  added  produced  the  following  eflfects: 

In  the  heap  receiving  kainite,  the  quantity  of  nitrogen  remained 
unchanged.  This  result  indicates  not  only  the  strong  preservative  ac- 
tion of  kainite,  but  also,  that  the  experiment  was  free  from  error. 

In  the  heap  receiving  superphosphate  gypsum,  an  increase  waA 
found  of  4.6  per  cent  over  the  original  quantity  of  nitrogen.  This  in- 
crease may  be  only  apparent,  and  due  to  error  in  sampling  or  analy- 
sis; but  it  may  be  due,  as  well,  to  the  fact  that  superphosphate  gyp- 
sum has,  not  only  by  reason  of  its  content  of  gypsum,  but  also  on  ac- 
count of  the  free  phosphoric  acid  present,  the  power  of  absorbing  am- 
monia from  an  ammoniacal  atmosphere.  The  experimental  heaps,  of 
which  No.  1  gave  off  considerable  quantities  of  ammonia,  stood  close 
together,  and  the  sheep  stable  was  in  their  immediate  vicinity ;  so 
that  there  was  a  possibility  that  the  heap  with  superphosphate  gypsum, 
took  up  ammonia  from  the  atmosphere,  and  so  not  only  retained  all 
its  own  nitrogen,  but  even  stored  up  an  additional  amount. 

The  heap  covered  with  earth  had  lost  an  inconsiderable  quantity  of 
nitrogen,  only  2.2  per  cent,  of  the  original  amount.  This  method  of 
preservation,  therefore,  which  has  long  been  known  and  frequently 
employed,  fulfills  its  purpose  in  great  measure. 

As  a  further  test  of  the  value  of  the  above  mentioned  preservatives, 
a  culture  test  of  the  resulting  manure  was  made.  The  heaps  were 
distributed  on  exactly  similar  plots,  separated  by  plots  receiving  no 
fertilizter,  and  the  plots  were  planted  with  potatoes.  The  weight  of 
tubers  obtained,  and  the  percentages  and  absolute  quantities  of  starch 
yielded  by  them,  are  shown  in  Table  IV. 
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TABLE  IV. —  Yield  with  Manures  treated  with  Different  Preserva- 
tives, 
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These  results  indicate  that  the  effect  of  kainite,  measured  by  the 
yield  obtained,  was  considerably  less  than  that  of  superphosphate 
gypsum,  and  of  the  earth  covering. 

To  conclude:  The  results  obtained  by  these  experiments  indicate 
that  serious  loss  results  from  the  keeping  of  yard  manure  too  long,  or 
under  conditions  conducive  to  excessive  fermentation  or  leaching; 
and  that  these  unfavorable  results  may  be  avoided;  first,  by  the 
prompt  removal  of  the  manure  to  the  land,  in  case  the  latter  is  at  all 
retentive  in  character ;  second,  by  the  careful  protection  ot*  manure 
so  as  to  secure  the  proper  degree  of  moisture  and  fermentation ;  third, 
by  the  use,  in  addition  to  the  precautions  just  mentioned,  of  preserva- 
tives, as  superphosphate  gypsum  or  earth,  mixed  with  or  covering  the 
manure. 

There  is  not  the  least  doubt  but  that  the  intelligent  application  of 
the  facts  learned  from  these  experiments  would,  without  involving 
any  considerable  additional  labor  or  expense,  add  greatly  to  the  agri- 
cultural resources  of  a  large  class  of  our  farmers. 


THE  BPPEOT  OP  PERTHjIZERS  UPON  THE  TOBACCO  CROP. 


By  the  Secretary. 


At  a  recent  meeting  of  the  Lancaster  County  Agricultural  Society, 
at  the  close  of  an  address  on  Commercial  Fertilizers,  by  Hon.  John  W. 
Hickman,  the  subject  of  the  effect  of  commercial  fertilizers  upon  the 
burning  qualities  of  tobacco  was  incidentally  brought  into  the  general 
discussion  of  the  fertilizer  question,  and  it  was  suggested  by  Hon.  J. 
K  Wickersham  that  the  subject  should  be  referred  to  the  Secretary 
of  the  State  Board  of  Agriculture,  for  an  investigation  and  report. 
The  following  compilation  is  the  result  of  an  attempt  to  comply  with 
this  request,  and  if  the  practical  assistance  of  our  tobacco  growers  is 
extended  to  the  Board,  this  report  may  be  regarded  as  preliminary  to 
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a  further  investigation  into  the  whole  question  of  the  effect  of  com- 
mercial and  natural  fertilizers  ifpon  the  crop  under  consideration. 

At  the  commencement  of  the  examination,  circular  letters  were  sent 
to  many  of  the  leading  tobacco  growers  of  our  State ;  in  these  letters 
certain  questions  were  asked  and  the  resulting  replies,  though  not  as 
numerous  as  would  have  been  desired,  are  of  great  value  in  formulat- 
ing conclusions  and  in  obtaining  practical  data  in  relation  to  the  sub- 
ject in  hand.    From  the  very  firstit  was  evident  that  in  conducting  the 
investigation  we  should  not  be  at  loss  for  information  of  a  theoretical 
character;  numerous  theories  were  at  once  offered  and  it  becamo  the 
duty  of  the  Secretary  to  sift  them  and  discard  all  such  as  would  not 
bear  the  test  of  practice;  numerous  manufacturers  of  commercial  fer- 
tilizers advanced  (to  them)  incontrovertible  arguments  to  show  that 
their  special  "tobacco  fertilizer"  was  just  the  very  thing  to  produce 
a  crop  of  good  burning  weed,  and  that  no  matter  what  the  nature  or 
condition  of  the  soil,  its  application  would  always  insure  a  good  crop. 
Of  the  immense  mass  of  correspondence  which  reached  us  the  practical 
occupied  but  (comparatively)  a  small  space,  and  by  applying  this  small 
portion  of  known  practical  information,  we  were  at  once  enabled  to 
eliminate  much  of  that  which  was  merely  theoretical  and  which  in 
many  cases  came  from  scientific  sources. 

At  the  meeting  alluded  to  it  was  estimated  that  the  solution  of  the 
question  was  easy  and  depended  entirely  upon  scientific  tests  and 
chemical  analyses ;  but  those  who  have  given  even  superficially,  an  ex- 
amination of  the  topic  assigned  us,  know  very  well  the  utter  unreliabil- 
ity of  chemical  analyses  when  applied  to  our  soils ;  and  that  nature 
has  a  practical  way  of  dealing  with  the  union  of  fertilizers  and  soils 
which  utterly  upsets  all  scientific  theories ;  thus  we  may  know  what 
our  soil  contains;  we  may  have  a  correct  chemical  analyses  of  the  ash 
of  the  crop,  and  we  may  have  a  reliable  analyses  of  our  fertilizer  and 
think  that  from  these  three  we  can  easily  solve  the  problem  we  may 
have  in  hand ;  but  the  chemical  changes  and  recompositions  which 
always  take  place  in  the  soil  assert  themselves  and  upset  all  precon- 
ceived theories.    With  no  crop  do  we  find  this  more  certain  in  its  ef- 
fect than  in  that  of  tobacco ;  and  this  is  probably  due  to  the  fact  that 
it  is  put  to  a  mechanical  test,  to  which  no  other  crop  is  subjected,  viz  : 
that  of  burning  with  an  ash  of  a  certain  consistency  and  character. 
The  analysis  of  the  ash  of  any  of  our  ordinary  grain  crops  will  give  us  an 
insight  (at  least  partially)  into  the  composition  of  a  proper  fertilizer, 
but  in  the  case  of  the  tobacco  crop  we  find  a  complication  arising  from 
the  unknown  effect  of  constituents  in  the  soil  upon  chemicals  in 
our  fertilizer,  which  confuses  all  of  our  theories.   Thus,  for  instance, 
we  find  that  in  applying  potash  to  our  grain  crops.it  is  merely  a  ques- 
tion of  the  most  economical  form  in  which  it  may  be  used;  it  appears 
to  matter  little,  beyond  the  question  of  comparative  cost,  what  the 
form  or  grade  may  be,  we  may  use  a  low  grade  with  economy,  pro- 
vided we  do  not  have  to  pay  too  much  freight  on  it;  in  case  the  sup- 
ply is  near  at  hand,  wood  ashes  maybe  economical;  at  points  fur- 
ther removed  from  the  source  of  supply,  kainite  may  be  used  with 
economy;  but  at  the  more  distant  points  only  the  higher  grades  of 
commercial  salts  of  potash  can  be  economically  used ;  in  all  of  these 
cases  we  must  have  due  regard  to  the  cost  per  pound  of  the  available 
and  actual  potash  obtained,  and  we  are  not  compelled  to  fear  the  com- 
parative effect  of  the  different  forms  which  we  may  use ;  but  in  the 
case  of  the  tobacco  crop  the  introduction  of  one  more  requirement 
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(that  it  shall  bum  well)  complicates  the  problem,  and  it  is  often  the 
case  that  the  form  of  potash  which  costs  us  the  least  per  i)oun(i  of 
actual  potash  is  the  one  least  desirable  and  economical. 

The  result  of  our  investigation  would  lead  us  to  divide  soils,  in  re- 
lation to  their  desirability  as  tobacco  producers,  in  connection  with 
fertilizers,  as  follows : 

First  New  soils  which  have  been  newly  cleared  of  their  timber. 

Second,  Older  soils  to  which  nothing  but  barn-yard  manure  has  been 
applied. 

Third.  Soils  to  which  a  mixture  of  barn-yard  manure  and  commer- 
cial fertilizers  have  been  applied. 

Fourth.  Soils  to  which  no  other  application  than  commercial  fertili- 
zers have  been  applied ;  and  that  while  it  is  true  that  the  divisions 
between  these  classes  is  not  distinct  and  plain,  and  that  they  lap  over 
into  each  other,  yet  for  our  purpose  they  are  sufficiently  exact  and 
plain. 

With  the  first  and  second  classes  our  investigation  has  nothing  to 
do ;  and  that  with  the  fourth  we  have  very  little  to  do,  for  it  seems  to 
be  a  universally  admitted  fact  that  tobacco  cannot  be  profitably  grown 
in  Pennsylvania  by  the  use  of  commercial  fertilizers  alone;  henceour 
investigation  seems  to  be  necessarily  confined  to  the  third  cla^s  'of 
soiis. 

As  a  nucleus  or  starting  point  we  have  the  statement  made  at  the 
meeting  alluded  to,  that  common  salt  (chloride  of  sodium),  even  in 
small  amounts,  would  injure  the  burning  quality  of  the  leaf.  This 
statement  we  find  is  supported  by  all  of  the  practical  evidence  given 
at  the  meeting  by  practical  growers  who  have  communicated  their 
views,  and  with  the  results  obtained  by  practical  experimenters,  not 
only  in  this  country,  but  also  in  Europe;  hence  we  may  fairly  assume 
that  common  salt  must  not  be  used.  Inasmuch  as  we  know  that  some 
of  the  other  forms  of  soda  maybe  used  with  good  efiect,  we  may  fairly 
assume  that  the  injury  in  this  case  is  due  to  the  introduction  of  chlorine, 
and  is  not  necessarily  due  to  the  soda.  This  view  is  supported  by  the 
fact  that  at  the  European  Experiment  stations  the  introduction  of 
chlorine,  in  any  form  or  combination,  produces  a  sin^ilar  efiect,  but 
that  it  is  in  combination  with  soda  that  it  exercises  its  injurious  efi*ect 
to  the  greatest  degree.  At  home  and  abroad  it  is  admitted  that  the 
application  of  salt  will,  in  nearly  every  case  and  on  nearly  all  soil, 
produce  an  increase  in  the  size  and  external  qualities  of  the  leaf,  and 
that  the  use  of  four  or  five  bushels  of  common  salt  per  acre  will  in- 
crease the  actual  yield  at  a  much  less  rate  of  cost  per  pound  than  al- 
most any  other  application  which  can  be  made. 

We  find  that  in  France  and  Germany  the  eff*ect  of  difierent  fertil 
izers  upon  tobacco  has  been  made  the  subject  of  official  examination. 
In  France  the  government  maintained  an  experiment  station  (under 
the  care  of  the  eminent  experimenter  and  chemist,  Schloesing),  for 
the  special  purpose  of  tobacco  culture  and  experiments  relating  there- 
unto. At  this  station  the  most  careful  tests  were  made,  and  the  results 
given  in  a  series  of  official  reports.  In  one  of  these,  when  alluding 
to  the  effect  of  fertilizers  upon  the  burning  qualities  of  the  crop, 
Schloesing  writes  as  follows :  "  The  burning  quality  is  absolutely  in- 
dependent of  the  variety  of  tobacco,  of  the  thickness  of  the  leaf,  of 
its  strength,  of  its  flavor  and  of  climate.  It  stands  in  relation  only  to 
the  proportion  of  potash  salts  to  the  vegetable  acids  contained  in  the 
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leaf,  and  consequently  to  the  richness  of  the  potash  in  the  soil  in  which 
it^ows" 

From  this  we  may  infer  that  the  results  of  Schloesing's  experiments 
were  such  as  convinced  him  that  the  effect  was  not  so  much  due  to 
the  special  form  of  potash  used  as  to  the  relative  proportion  of  potash 
and  of  vegetable  acids  in  the  leaf ;  that  if  there  was  an  excess  of  cer- 
tain acids  in  either  soil  or  leaf,  the  eflFect  of  even  the  best  form  of  pot- 
ash would  be  neutralized  and  bad  burning  the  result.   To  explain  this 
result,  let  us  suppose  that  potash  is  applied  to  the  soil  in  the  form  of 
a  high  grade  of  sulphate,  and  after  its  application  comes  in  contact 
with  a  surplus  oi  unappropriated  vegetable  acid,  an  entire  change  of 
the  nature  oi  the  compound  takes  place ;  a  decomposition  and  a  sub- 
sequent recomposition  takes  place,  and  we  have  entirely  another  form 
of  potash  formed.   If  this  latter  form  is  advantageous,  good  burning 
leaves  are  the  result ;  but  if,  on  the  other  hand,  it  be  bad,  then  we 
have  as  a  result  a  bad  burning  crop.   These  results,  it  must  be  re- 
membered, are  independent  of  anything  which  the  grower  can  con- 
trol, and  are  independent  of  what  he  may  have  applied  in  the  form  of 
a  commercial  fertil  zer.   The  laboratory  of  nature  has  effectually  un- 
done the  good  effected  in  the  laboratory  of  the  chemist  employed  by 
the  manufacturer  of  fertilizers,  and  the  tobacco  producer  cannot  con- 
trol the  result. 

This  train  of  argument  evidently  leads  Schloesing  to  the  following 
statement :  "  This  theory  of  the  combustibility  of  tobacco  has  been  es- 
tablished by  chemical  analyses  and  by  direct  experiments  in  culture. 
The  ashes  of  tobacco  that  burns  well  contain  and  yield  to  water  car- 
bonate of  potash;  those  of  badly  burning  tobacco  contain  little  or  no 
carbonate,  but  yield  to  water  only  sulphate  or  muriate  of  potash." 

From  this  we  may  assume  that  the  great  desideratum  is  to  get  the 
potash  into  the  leaf  in  combination  with  carbonic  acid,  and  to  avoid 
all  combinations  with  sulphuric  or  muriatic  acids.  Then,  says  our 
theorist,  we  have  only  to  apply  it  to  the  soil  in  the  form  of  a  carbon- 
ate, and  our  aim  is  accomplished.  But  again,  the  chemistry  of  nature 
interferes;  the  different  acids  combine  with  potash  (as  with  other 
bases)  with  varying  degrees  of  affinity  or  power.  If,  when  combined 
with  an  acid — for  which  it  has  a  weak  affinity — it  comes  in  contact 
(in  the  soil  or  otherwise)  with  a  free  acid,  for  which  it  has  a  stronger 
affinity,  it  at  once  forsakes  its  first  combination  and  forms  a  new  one. 
In  this  latter  form  (independent  of  its  first  form)  it  may  be  injurious 
and  hurtful. 

Schloesing  further  adds:  "The  carbonate  of  potash  is,  however,  the 
result  of  the  burning  of  malate,  citric,  tartarate  and  oxalate  of  potash, 
and  the  burning  quality  is  therefore  related  to  the  presence  of  these 
salts  in  the  tobacco.  If  enough  of  the  above-named  potash  salts  are 
incorporated  with  badly-burning  tobacco,  to  give  an  ash  containing 
a  certain  amount  of  carbonate  of  potash,  the  tobacco  is  thereby  made 
to  burn  well.  On  the  other  hand,  well-burning  tobacco  is  made  to 
bum  badly  by  impregnating  it  with  a  certain  proportion  of  sulpha*^*^ 
or  muriate  of  magnesia." 

The  effect  of  these  salts  is  to  convert  the  malate,  citrate,  tartarat** 
and  oxalate  of  potash  into  the  corresponding  lime  or  magnesia  salts, 
BO  that  on  burning,  the  ashes  contain  their  pot  ash  as  sulphate  or  muri- 
ate, and  contain  no  potash  as  carbonate,  but  carbonates  of  lime  ana 
inagnesia.% 

In  a  cigar  the  fire  is  held  bv  the  charred  tobacco.   If  this  char  be 
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compact,  the  fire  easily  goes  out ;  but  if  it  be  light  and  porous,  it  con- 
tinues to  burn  just  as  a  compact  lump  of  charcoal  soon  ceases  to  burn 
when  taken  from  the  fire,  while  an  equal  mass  of  pulverized  charcoal 
burns  away  to  ashes. 

From  this  we  may  infer  that,  in  the  opinion  of  our  author,  the  pres- 
ence or  absence  of  carbonate  of  potash  is  not  due  necessaril  7  to  its 
presence  or  absence  in  the  fertilizer,  but  rather  to  the  presence  of  the 
vegetable  acids  named,  and  that  if  these  are  not  present  in  the  soil — 
no  matter  how  large  the  preponderance  of  carbonate  of  potash — the 
resulting  crop  will  burn  badly.  That  these  acids  are  not  supplied  to 
any  considerable  degree  by  ordinary  barn-yard  manure  is  admitted ; 
that  they  do  not  exist  in  commercial  fertilizers  is  equally  indisputable  ; 
therefore,it  follows  that  they  must  exist  in  the  soil;  and  by  inference 
it  follows  that,  if  they  are  not  present,  no  fertilizers  can  produce  to- 
bacco which  burns  well,  and  that  its  burning  qualities  will  depend 
upon  the  extent  to  which  they  exist  in  the  leaf. 

In  his  report,  Schloesing  further  states  :  "  Now  the  oxalate,  malate, 
citrate  and  tartarate  of  potash  when  heated,  melt  before  they  bum, 
and  by  further  heating,  yield  an  inflated,  highly  porous  coal,  favorable 
for  holding  fire;  but  the  corresponding  salts  of  magnesia  give  a  com- 
pact coal  which  is  easily  extinguished." 

This  leads  to  the  inference,  that  in  order  to  secure  good  burning 
leaves,  these  acids  must  not  only  exist  in  the  tobacco,  but  also  that 
they  must  not  be  in  contact  with  magnesia.  We  may  also  infer  from 
this  and  other  evicfence  submitted  by  Schloesing  and  Nessler,  that  the 
burning  quality  of  tobacco  is  dependent,  in  reality,  upon  mechanical 
eflects,  which  are,  of  course,  produced  by  chemical  causes;  thus  the 
good  quality  of  the  tobacco  is  dependent  upon  an  inflated  and  highly 
porous  coal,"  while  the  reverse  is  due  to  a  ''coal  which  is  easily  ex- 
tinguished. "  In  corroboration  of  this,  a  series  of  careful  experiments 
in  the  tobacco  growing  regions  of  Connecticut  leads  to  the  statement 
in  the  experimental  station  report  of  that  State,  for  the  year  1884,  that 

mineral  salts  which  fuse  at  the  burning  temperature — such  as  chlo- 
rides of  potassium  and  sodium,  and  phosphates  of  potash  and  soda — 
hinder  free  burning.  Fermentation,  which  reduces  the  quantity  of 
sugar  and  albuminous  matters,  act  on  the  whole  to  improve  the  burn- 
ing quality.  It  would  therefore  seem  that  the  burning  quality  is  good 
or  bad,  according  to  the  preponderance  of  favorable  or  unfavorable 
factors,  and  that  it  is  always  related  in  a  simple  manner  to  the  com- 
position of  the  ash." 

Scientific  investigation  appears  toprovethatfertilizers,  which,  when 
first  applied,  are  injuries  to  the  burning  qualities  of  the  leaf,  by  modi- 
fications which  they  undergo  in  the  laboratory  of  the  soil,  become  so 
changed  as  to  eventually  give  an  excellent  result.  In  corroboration 
of  this  Nessler  and  other  experimenters  corroborate  the  theory  that 
in  all  cases  of  bad  burning  leaves,  that  portion  near  the  midrib  and 
the  power  of  earliest  formed  leaves  always  burn  worse,  and  that  the 
burning  quality  always  increase  as  we  proceed  either  towards  the  lat- 
ter or  last  formed  leaves  of  the  plant,  it  having  been  clearly  shown 
that  in  some  crops  where  the  center  of  the  leaves  burned  very  badly 
the  outer  edges  burned  as  well  as  could  be  wished. 

In  order  that  the  reader  may  judge  of  the  actual  requirements  of 
the  tobacco  crop  when  compared  with  other  crops,  we  give  the  fol- 
lowing table,  which  shows  the  number  of  pounds  of  each  named  in- 
gredient contained  in  one  thousand  pounds  of  the  crop  when  in  an  or- 
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diuary  marketable  condition ;  in  order  to  carry  out  the  comparison 
we  have  added  an  analysis  showing  the  number  of  pounds  of  each  in 
one  thousand  pounds  of  dry  leaf  tobacco : 
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Oats,   
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Rye  straw,  
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34.8 

40.9 
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A  reference  to  this  table  will  show  that  a  crop  of  fifteen  hundred 
pounds  of  leaf  tobacco  removes  from  the  soil  about  fifty-two  and  two- 
tenths  i)ounds  of  nitrogen,  sixty-one  and  four-tenths  of  potash, 
seventy-six  and  one-tenth  of  lime,  fifteen  and  sixth-tenths  of  mag- 
nesia, nine  and  nine-tenths  of  phosphoric  acid,  and  twelve  and  seven- 
tenths  of  sulphuric  acid.  When  compared  with  an  ordinary  crop  of 
com,  in  which  the  fodder  is  returned  to  the  field  through  the  barn- 
yard, we  note  that  the  tobacco  is  very  largely  in  excess  in  the  amount 
of  potash  (nearly  ten  to  one)  removed  from  the  soil;  hence  the  iiiler- 
ence  that  all  special  fertilizers  for  tobacco  should  be  rich  in  potash; 
in  like  manner  we  find  that  the  tobacco  crop  takes  a  large  excess 
(when  compared  with  corn)  of  nitrogen,  and  hence  we  find  tobacco 
fertilizers  rich  in  this  element  also;  but  when  we  compare  the  phos- 
phoric acid  of  the  corn  crop  with  that  of  the  tobacco  we  find  the  pro- 
portion reversed,  and  that  the  corn  requires  the  most;  hence  tobacco 
fertilizers  run  low  in  phosphoric  acid. 

In  connection  with  the  fact  that  common  salt  injures  the  burning 
quality  of  tobacco,  we  find  that,  after  long  experience  and  careful  ex- 
periments, slaughter  house  offal  and  fish  scrap  have  the  same  efi*ect, 
while  on  the  other  hand  Peruvian  guano  and  cotton  seed  meal  have 
the  opposite  effect.  To  this  fact  we  may  look  for  many  of  the  failures 
in  the  use  of  commercial  fertilizers  on  the  tobacco  crop;  v^y  many 
of  them  derive  their  whole  stock  of  nitrogen  from  slaughter  house 
offal,  blood,  meat  and  fish  pomace. 

At  the  North  Carolina  Experiment  station  much  care  has  been 
given  to  experiments  with  various  fertilizers  for  this  crop,  and  after 
being  tested  in  a  number  of  cases  not  only  on  the  station  farm,  but 
also  among  practical  growers  in  different  parts  of  the  State,  and  upon 
divers  soils,  the  following  mixture  has  been  strongly  recommended : 
*'To  one  thousand  pounds  of  stable  manure  or  mould,  add  the  follow- 
ing, carefully  mixing  and  composting  them :  Sulphate  of  potash,  three 
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hundred  pounds ;  sulphate  of  ammonia,  one  hundred  pounds;  sulphate 
of  magnesia,  one  hundred  pounds;  dissolved  bone,  four  hundred 
pounds,  and  land  plaster  (gypsum),  one  hundred  pounds,  making  ia 
all  two  thousand  pounds." 

In  Connecticut  the  following  mixture  has  for  several  years  been 
submitted  to  a  practical  tost  and  found  successful :  Fifteen  pounds  of 
bone  dust,  eight  pounds  of  sulphuric  acid,  thirty-one  pounds  of  car- 
bonate of  potash,  five  pounds  of  carbonate  of  soda,  twenty-five  pounds 
of  carbonate  of  magnesia,  and  sixty  pounds  of  carbonate  of  lime;  the 
acid,  when  mixed  with  double  its  weight  of  water  is  to  be  slowly 
added  to  the  bone  dust,  and  the  other  ingredients  added  to  dry  the 
mixture."  We  would  suggest  that  instead  of  the  ground  bone  and 
acid,  it  will  be  less  trouble  to  use  twenty-five  pounds  of  some  reliable 
brand  of  dissolved  bone,  and  thus  avoid  the  trouble  of  handling  the 
acid. 

In  referring  to  the  plan  of  compounding  special  fertilizers  for  to- 
bacco, one  of  our  leading  fertilizer  manufacturers  writes  us  as  follows : 

"^Our  analysis  is  eight  and  a  half  to  nine  and  a  half  of  phosphoric 
acid,  five  and  a  half  to  six  and  a  half  of  potash,  and  three  and  a  half 
to  four  and  a  half  of  ammonia;  the  phosphoric  acid  we  obtain  by  dis- 
solving thirteen  hundred  pounds  of  bone  (animal)  and  adding  two 
hundred  and  seventy-five  pounds  of  high  grade  sulphate  of  potash 
(ninty  eight  per  cent.)  with  less  than  three  per  cent,  of  chlorine,  and 
we  use  nitrate  of  soda  of  sulphate  of  ammonia  to  bring  up  the  am- 
monia, and  add  one 'hundred  and  fifty  pounds  of  plaster  which  is  mixed 
with  the  ammonia  salts;  no  chlorine  or  salt  of  any  kind  enters  into 
our  goods  to  prevent  the  proper  burning  of  the  leaf  and  make  it  rough ; 
we  use  nothing  but  sulphate  in  the  best  form ;  there  is  no  doubt  in 
my  mind  that  potash  derived  from  a  vegetable  source,  is  better  be- 
cause it  is  more  easily  dissolved  and  contains  no  salt." 

One  of  the  largest  manufacturers  of  fertilizers  in  the  State  thus  re- 
fers to  the  character  of  the  proper  fertilizer  for  tobacco,  and  also  to 
the  eff'ect  of  fertilizers  upon  the  crop : 

Several  years  ago  our  attention  was  called  by  prominent  tobacco 
buyers  in  Hartford,  Conn.,  and  Lancaster,  Pa.,  to  the  almost  universal 
decline  in  the  quality  of  domestic  cigar  leaf  tobacco,  and  particularly 
to  its  lack  of  free  burning  properties. 

'^The  introduction  and  use  of  Sumatra  leaf  for  wrappers  followed 
this  complaint,  and  one  of  the  most  potent  arguments  used  by  the 
cigar  manufacturers  before  Congress  against  an  increase  of  duty  on 
Sumatra  tobacco  was  emphasized  in  their  petition,  as  follows:  'No 
increase  in  the  tarifl*  on  Sumatra  tobacco  will  establish  an  arbitrary 
monopoly.  The  introduction  of  it  here  was  necessitated  by  the  con- 
tinual decline  in  the  quality  of  our  domestic  leaf.' 

"These  complaints,  coming  from  sources  not  to  be  disregarded,  in- 
duced us  to  carefully  inquire  into  the  cause  which  lead  to  this  fall- 
ing off. 

"The  first  observation  established  this  fact:  That  though  it  was  pos- 
sible to  grow  an  equal  number  of  pounds  of  tobacco  year  after  year 
upon  the  same  ground  which  had  been  amply  covered  with  stable 
manure,  the  qualities  which  distinguished  the  first  crop  were  lacking 
in  the  others.  The  leaf  grew  rank  and  coarse,  but  cured  badly,  and 
choked  in  burning.  The  texture  was  no  longer  tough  and  elastic, 
and  the  color  was  variable.  Good  buyers  neglected  it,  and  it  ceased 
bringing  a  fair  price  in  the  market. 
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"In  other  words,  Barn  yard  manure  did  not  supply  the  elements 
which  were  evidently  exhausted  from  the  virgin  soil  by  the  first  crops. 

"Again  it  was  noticed  that  those  commercial  fertilizers  specially  pre- 
pared for  use  on  cereal  crops,  and  which  also  promoted  a  vigorous 
p^owth  of  cigar  leaf  tobacco,  did  not  improve  it  in  respect  to  it-s  burn- 
ing, color,  nor  texture.  An  analysis  of  the  ashes  of  a  cigar  revealed 
mineral  elements  different  from  the  ashes  of  wheat,  rye,  oats,  etc., 
and  from  this  it  was  clearly  evident  that  what  was  suited  to  the  one 
was  not  quite  the  right  manure  to  perfect  the  other.  Therefore,  the 
disappointment  which  followed  the  application  of  fertilizers  that  had 
proved  useful  to  wheat,  and  yet  had  not  helped  the  quality  of  seed- 
leaf  tobacco  gave  rise  to  the  prejudice  against  them  for  the  latter 
purpose. 

Now,  whilst  it  requires  equal  care  and  labor  to  grow  an  acre  of 
coarse,  thick-leaved  tobacco,  and  another  of  fine  texture  and  free- 
burning  properties — the  one  commanding  but  a  few  cents  per  pound 
in  the  market,  and  the  other  sought  for  at  the  highest  rates — ^it  is  well 
to  consider  what  manures  shall  be  applied  to  effect  this  essential  im- 
provement in  value. 

'*The  foundation  of  all  efforts  to  arrest  the  degeneracy  of  seed-leaf 
tobacco  must  be  laid  upon  a  full  appreciation  of  the  fact,  that  the  im- 
pairment or  absence  of  certain  mineral  constituents  in  the  soil  affect 
its  growth,  and  that  it  cannot  live  a  healthy  life  or  perfect  all  its  parts 
without  them.  Prof.  J,  F.  W.  Johnson  remarks,  that '  a  soil  on  which 
one  crop  cannot  attain  to  maturity  may  yet  surely  and  completely  ripen 
another;  therefore,  it  is  as  much  the  end  of  an  enlightened  agricultural 
practice  to  provide  for  the  various  requirements  of  each  crop  in  regard 
to  inorganic  food  as  it  is  to  endeavor  to  enrich  the  land  with  purely 
vegetable  substances.' 

"An  analysis  of  the  soils  of  those  famous  tobacco  lands  of  Vuelta  de 
Abajo,  Cuba,  and  San  Diego,  Brazil,  discloses  the  presence  of  certain 
inorganic  substances  foreign  to  those  particular  localities,  whilst  their 
exact  counterparts  are  found  in  the  ashes  of  tobacco  grown  there. 
Now,  as  these  lands  have  been  cropped  with  tobacco  continuously  for 
over  one  hundred  years,  it  is  plainly  evident  that  as  much  pains  is 
taken  to  renew  those  peculiar  mineral  elements  as  there  has  been  care 
used  to  supply  organic  food  to  the  plants. 

•'It  is  well  known  to  manufacturers  and  smokers  how  the  leaf  assimi- 
lates with  certain  manures,  and  the  rank  odors  of  hog-dung  and  Men- 
haden fish  follow  it  into  the  cigar  and  the  pipe.  Again,  how  greedily 
it  absorbs  saline  particles,  that  if  even  manured  with  the  product  of 
salt  marsh  hay  the  crop  will  be  ruined  for  smoking  purposes. 

"  Mr.  John  Fendrick,  of  Columbia,  Pa.,  told  the  writer  he  would  not 
buy  tobacco  where  he  knew  the  smallest  quantity  of  salt  had  been 
used  with  the  manures,  as  its  presence  could  be  detected  in  all  stages 
of  curing  and  manufacture,  and  that  cigars  made  from  it  were  univer- 
sally condemned. 

"  In  view  of  these  circumstances,  as  much  care  must  be  taken  in  ex- 
cluding deleterious  matter  from  a  tobacco  fertilizer  as  in  furnishing 
those  which  add  to  the  desirable  smoking  qualities  of  the  weed. 

"  In  the  south  of  France,  where  the  celebrated  St.  Omer  tobacco  is 
grown,  its  cultivation  is  permitted  only  in  certain  departments,  the 
soil  and  manures  being  carefully  analyzed,  and  cultivation  prohibited 
where  these  do  not  possess  the  constituents  necessary  for  the  growth 
of  good  tobacco. 
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"For  all  of  these  reasons,  our  efforts  have  been  directed  towards 
perfecting  a  fertilizer  that  will  not  only  grow  tobacco,  but  improve 
it,  believing  if  the  growing  plant  can  incorporate  into  its  leaves 
those  substances  which  impart  disagreeable  odors,  or  those  which  ren- 
der them  brittle  when  cured  and  choke  their  pores  after  fermentation, 
it  is  likewise  capable  of  absorbing  those  which  will  produce  the  oppo- 
site effects. 

"We  have  advanced  with  great  caution  and  tried  our  new  brand  on 
the  crop  of  1886  on  different  soils  in  Lancaster  and  Chester  counties, 
but  always  in  the  same  fields  where  other  fertilizers  were  employed, 
to  institute  an  intelligent  comparison  of  its  value  with  the  rest. 

"  Its  effect  on  the  plants  was  strictly  watched  from  the  time  of  its 
application  till  the  leaves  were  stripped  from  the  stalks,  and  the  re- 
sults may  be  briefly  summed  up  as  follows,  viz  :  Every  plant  on  which 
it  was  used  grew  vigorously  from  the  start  without  checking,  and  was 
fully  ripe  inside  of  sixty  days  from  the  date  of  planting.  The  leaves 
were  uniformly  fine,  of  large  growth,  elastic,  splendid  color  and  en- 
tirely free  from  spots  or  white  veins. 

Simply  as  a  rapid  grower  it  was  a  perfect  success,  and  in  all  cases 
matured  the  leaves  from  ten  to  fifteen  days  in  advance  of  those  de- 
pending upon  barn  yard  manure  or  other  fertilizers  for  support,  thus 
insuring  their  safety  from  the  hail  storms  and  droughts  of  late  summer. 

"Although  the  dry  weather  which  prevailed  through  the  fall  was  un- 
favorable to  curing,  the  crops  grown  by  it  maintained  their  superiority 
over  others  in  color  and  texture,  and  when  comparative  samples  were 
shown  to  the  tobacco  dealers  they  pronounced  them  worth  five  cents 
per  pound  more  than  the  average  crop. 

These  samples  are  now  undergoing  the  sweating  process,  -to  deter- 
mine the  enhanced  value  of  the  tree  burning  properties  given  to  the 
leaf  by  this  fertilizer. 

"  It  is  our  intention  to  trace  these  samples  through  all  the  stages  of 
fermentation  and  re-sweating  into  the  hands  of  cigar  manufacturers 
and  consumers. 

''While  we  feel  assured  that  these  investigations  will  further  demon- 
strate the  peculiar  adaptability  of  this  fertilizer  to  all  these  needful 
points  of  tobacco  culture,  we  are,  as  before  stated,  proceeding  cau- 
tiously, and  before  definitely  asserting  superior  claims  of  excellence 
we  want  to  allow  the  fullest  range  of  our  experiments  over  varieties 
of  soils  and  seasons.  \ 

"We  have  too  much  at  stake  to  proceed  faster  than  is  warranted  by 
such  a  range  of  experience.  The  disappointment  which  has  too  often 
followed  bold  assertions  we  do  not  want  to  react  upon  us. 

"We  earnestly  hope,  for  the  good  of  our  own  State,  that  our  fertilizer 
will  speedily  produce  wrapper  leaves  equal  to  the  best  imported  stock. 
If  it  should,  however,  prove  a  general  failure,  we  shall  be  glad  to 
welcome  any  fertilizer  that  will  produce  the  sadly-needed  improve- 
ment and  a  full  success." 

The  practical  tobacco  growers  whose  names  are  attached  to  their 
communications  have  furnished  us  with  the  following  notes  on  tobacco 
culture  and  the  effect  of  different  fertilizers  upon  the  crop.  Want  of 
space  has  compelled  us  in  several  cases  to  condense  the  communica- 
tion : 

H.  M.  Mayer,  Rohrerstown,  Pa.:  "My  experience  in  the  use  of  com- 
mercial fertilizers  is  limited.  I  used  it  one  year  on  tobacco ;  six  hun- 
dred and  fifty  pounds  lo  the  acre;  paid  thirty-eight  dollars  per  ton 
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I  raised  a  good  crop,  but  received  no  benefit  above  that  where  I  ap- 
plied nothin<x  but  barn  yard  manure.    Therefore  I  had  nothing  for  the 
commercial  fertilizer ;  so  I  quit  using  it.  I  had  applied  lime  and  bam* 
yard  manure  in  large  quantities  a  few  years  prior  to  the  commercial 
fertilizer;  used  manure  with  the  commercial  fertilizer.    I  was  always 
most  successful  in  raising  the  best  tobacco  in  new  or  virgin  soil^,  and  I 
find  it  the  case  nearly  everywhere  where  the  soil  is  good  that  virgin 
soil  trings  the  best  crop  of  tobacco.    It  is  not  always  the  soil  that  pro- 
duces the  largest  crop  of  corn  or  wheat  that  will  produce  a  good  crop  of 
tobacco.   Where  tobacco  has  been  grown  in  large  quantities  per  acre 
for  a  few  years  consecutively,  then  ceased  to  produce  tobacco  scarcely 
suflBcient  to  pay  for  the  labor,  and  is  then  followed  by  a  wheat  crop, 
the  straw  would  be  too  rank  to  produce  good  wheat.    What  new  soil 
contains  above  what  we  call  old  soil  I  am  not  able  to  explain  ;  but  it 
has  something  that  is  essential  in  tobacco.    So  far  as  the  burning 
qualities  of  tobacco  are  concerned,  I  have  noticed  that  salt  and  fatty 
substances  cause  it  to  burn  dark." 

D.  B.  Landis,  Lancaster,  Pa.:  "  Having  lived  in  a  tobacco  growing 
district  (East  Hempfield  township),!  naturally  saw  and  learned  some 
of  the  results  from  a  use  of  commercial  fertilizers. 

"  Barn-yard  manure,  as  a  matter  of  course,  is  largely  used  in  that 
locality  as  a  fertilizer,  although  other  commercial  products  have  been 
and  are  extensively  substituted  where  it  is  possible  to  do  so  to  advan- 
tage. 

Lime  was  one  of  the  first  fertilizers  other  than  ordinary  manure 
tried  on  this  soil.  Many  farmers  still  adhere  to  its  use  in  the  growing  of 
tobacco.  Some  growers  claim  their  soil  dries  out  too  much  where  lime 
is  used,  and  in  consequence  use  it  moderately  or  in  conjunction  with 
stable  manure.  Others  think  lime  is  just  the  article  for  their  tobacco 
fields.  Outside  of  manure,  lime  is  more  sought  after  as  a  fertilizer  in 
my  native  township  than  any  other  product. 

Some  years  since  fossil  marl  was  experimented  with  by  a  few  far- 
mers. It  worked  nicely  in  some  instances  when  dropped  at  every 
spot  where  a  tobacco  plant  was  put.  Plants  grew  rapidly  and  matured 
well.  Several  growers,  however,  did  not  have  any  noticeable  satis- 
factory results.  They  thought  the  marl  was  not  adapted  to  their  soil. 
No  large  amount  of  this  fertilizer  is  used  at  the  present  time. 

"Various  other  fertilizers  have  been  more  or  less  successfully  used  in 
the  growing  of  the  weed.  BaughV,  of  Philadelphia,  perhaps  as  much 
as  any  other,  is  used  to  some  extent  here. 

"In  my  varied  experience  of  observation  (and  especially  during  the 
years  of  1883  to  1886,  when,  as  editor  of  the  Landisville  Vi^il^  I  was 
brought  into  contact  with  the  most  successful  tobacco  raisers  of  the 
section),  I  have  learned  that  it  pays  to  use  commercial  fertilizers  on 
all  crops.  Tobacco  farming  land  to-day  averages  from  two  hundred 
and  fifty  dollars  to  three  hundred  and  lifty  dollars  per  acre  as  a  result 
from  the  constant  use  of  soil  strengtheners.  Barn-yard  manure  gen- 
erally works  the  best  hereon  all  crops  of  a  rank  growth — i. tobacco, 
com  and  vegetables.  Other  fertilizers  work  admirably  on  potatoes, 
wheat,  &c." 

James  Collins,  Quarryville,  Pa.:  ''The  first  tobacco  grown  by  me  was 
that  of  1856.  I  then  used  hog  manure  and  lime.  I  have  always  had 
the  best  crops  with  hog  manure ;  have  used  fertilizers  in  connection 
with  manure  and  lime.  I  prefer  to  plow  the  hog  manure  down  un- 
der a  stiff  sod,  roll  the  ground  well  and  mark  out  as  for  corn,  sowing 
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the  fertilizer  in  the  furrows  and  the  ridge  up  over  it  with  a  corn- 
scrapor,  then  roll  to  make  the  ridges  compact.   I  have  used  a  nunnber 
of  different  kinds  of  fertilizers,  all  of  which  served  to  give  the  young 
plants  a  good  start  and  keep  them  growing  until  they  reach  the  hog 
manure  under  the  sod.    I  have  used  dissolved  South  Carolina  rock 
with  good  effect,  and  for  its  cost  (fifteen  dollars  per  ton)  it  gives  me 
the  best  return  for  the  outlay.    I  am  of  the  opinion  that  the  burning 
qualities  of  the  tobacco  are  but  little  affected  by  the  fertilizer.  The 
manner  of  curing  has,  in  my  opinion,  much  more  effect  than  has  the 
fertilizer.   The  crop  should  be  ripe  when  cut,  and  not  dried  too  fast ; 
should  be  hung  in  the  shade,  and  not  placed  too  close  on  the  poles. 
The  faster  it  grows,  in  my  experience,  the  better  it  cures." 

Casper  Hiller,  Conestoga,  Pa.:  In  reply  to  your  inquiry  about  com- 
mercial fertilizers,  their  effects,  &c.,  on  tobacco : 

Some  years  ago  some  one  said  that  lime  slacked  with  salt-water 
made  a  valuable  fertilizer.  I  applied  some  of  it  to  a  tobacco  crop, 
and  thereby  learned  that  salt  was  injurious  to  the  crop,  both  in  the 
•curing  of  it  and  in  its  smoking  quality,  especially  the  latter.  Cigars 
made  from  it  burned  into  a  black  ash,  and  smokers  decidedly  objected 
to  them.  Manufacturers  find  fault  with  crops  raised  exclusively  by 
commercial  fertilizers.  The  potash  from  kainite  and  muriate  of  pot- 
ash and  the  nitrogen  from  nitrate  of  soda  are  the  manurial  elements 
in  commercial  fertilizers,  as  well  as  they  are  in  barn-yard  manure, 
but  kainite,  muriate  of  potash  and  nitrogen  of  soda  as  used  in  the 
make-up  of  commercial  fertilizers  contain  from  fifty  to  eighty-five  per 
cent,  of  extraneous  matter.  A  good  dressing  of  stable  manure  is 
twenty  tons  to  the  acre.  In  these  twenty  tons  there  are  about  two 
hundred  pounds  of  potash  and  about  one  hundred  and  sixty  pounds 
of  nitroficen.  Sixteen  hundred  pounds  of  kainite  would  be  required 
to  produce  the  same  amount  of  potash  and  eight  hundred  pounds  of 
nitrate  of  soda  furnish  the  nitrogen. 

"  If  I  am  correct  in  this  statement,  then  we  are  applying  two  thou- 
sand pounds  of  this  extraneous  matter  to  the  acre,  and  it  appears  very 
evident  that  therein  lay  the  elements  that  are  injuring  the  quality  of 
tobacco.    How  much  of  it  is  common  salt?" 

S.  G.  Hubbard,  of  the  Northeast  Homestead  writes  as  follows  : 

"  I  have  investigated  the  questions  involved  with  considerable  care, 
seeking  to  know,  if  possible,  the  bottom  facts  about  fertilization.  An 
experience  of  thirty-five  years  as  a  grower — a  part  ot  the  time  a  buyer 
and  jobber  of  leaf  among  the  manufacturers — has  given  abundant  op- 
portunity for  observation  and  practical  knowledge  of  the  difficulties  in 
the  way  of  successful  production  by  the  farmer,  and  the  qualities  re- 
quired in  leaf  to  satisfy  the  manufacturers  of  cigars. 

"  In  common  with  other  young  farmers,  I  started  with  the  idea  that 
stable  manure  was  the  •  Sine  qua  non '  of  tobacco  production.  After  a 
succession  of  four  years'  cropping  on  the  same  lot,  it  was  found  that 
manure  was  failing  to  produce  the  same  good  results  as  before.  Peru- 
vian guano  was  tried,  and  it  produced  astonishing  results  as  a  fertilizer 
for  several  years.  Therefore  it  was  concluded  that  stable  manure  alone 
did  not  furnish  the  quantity  of  nitrogen  required  by  tobacco  and  that 
a  combination  of  both  would  be  sufficient  for  all  the  requirements  of 
the  plant.  After  a  few  years  it  was  observed  that  the  quality  of  the 
leaf  and  quantity  of  pounds  per  acre  had  greatly  deteriorated.  Whole 
fields  were  spotted  with  brindle  or  calico  plants.  Rust  would  appear 
and  spread  rapidly  over  the  field,  and  it  would  present  a  very  un- 
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healthy  appearance.  Guano  had  failed  to  produce  its  former  good 
results,  and  stable  manure  failed  to  restore  health  to  the  plants. 

It  now  began  to  dawn  upon  the  farmers  that  tobacco  possibly  re- 
quired some  other  elements  of  plant  food  which  stable  manure  and 
guano  did  not  furnish  in  sufficient  quantities.  The  problem  was  finally 
solved,  and  the  credit  is  due  to  science.  The  chemical  analysis  of  to- 
bacco showed  it  to  contain  as  leading  elements  in  its  composition, 
lime,  potash,  nitrogen  and  sulphuric  acid.  This  knowledge  led  to  a 
most  careful  and  systematic  line  of  experiment.  The  soil  was  sup- 
plied with  all  the  elements  of  plant  food  required.  Experiments  have 
been  carried  on  in  that  line  by  a  few  farmers  in  the  Connecticut  val- 
ley which  they  claim  have  been  crowned  with  success. 

''^  As  a  general  thing,  these  are  modest  men  who  mind  their  own  busi- 
ness and  do  not  write  for  the  press.  Competent  judges  of  tobacco, 
dealers  and  manufacturers,  have  seen  and  tested  their  goods  and  pro- 
nounce them  to  compare  favorably  with  the  best  grown  in  the  Con- 
necticut valley.  The  sales  of  tobacco  so  grown,  for  several  years  past, 
including  the  1886  crop,  in  the  advanced  prices  received  from  dealers 
and  manufacturers  furnish  still  better  proof  of  successful  experiment 
of  growing  good  tobacco  without  manure.  It  is  claimed  that  the  fol- 
lowing important  results  have  been  reached  by  this  system  of  fertiliza- 
tion : 

First,  It  is  known  how  to  obtain  a  ]^erfect  burn,  in  which  respect 
most  of  the  tobacco  as  formerly  raised  was  more  or  less  deficient. 

Second.  We  get  a  more  perfect  and  healthful  plant  grown,  as 
shown  in  its  greater  freedom  from  rust  and  other  defects  in  the  field. 

Third.  The  leaf  is  of  finer  texture,  improved  color  and  a  more 
glossy  surface. 

''These  essential  qualities  of  tobacco  are  only  found  in  good  leaf. 
They  have  been  produced  for  several  years  in  succession  by  this  sys- 
tem of  artificial  fertilization.  The  inexperienced  farmer  is  never  sure 
of  a  perfect  growth  and  development  of  leaf  under  the  old  haphazard 
system  with  manure  and  fertilizers. 

Our  friends,  the  New  York  dealers,  who  are  so  generous  with  their 
advice  to  farmers,  know  very  well  that  the  introduction  of  Sumatra 
tobacco  introduced  a  new  fashion,  and  created  a  new  standard  for 
wrappers  in  the  trade,  greatly  diff'ering  from  that  of  seven  years  ago. 
Tested  by  that  new  standard,  what  were  called  the  fine  seed-leaf 
wrappers  of  twenty  years  ago,  would  now  be  condemned  by  most 
manufacturers  as  unsuitable  for  wrappers." 

Several  of  our  correspondents  have  suggested  that  a  solution  of  the 
problem  might  readily  be  found  by  an  analysis  of  two  samples  of  leaf 
tobacco,  one  of  which  burned  well  and  the  other  badly,  and  that  this 
analysis  would  show  the  presence  or  absence  of  the  special  ingredients 
which  caused  the  trouble;  at  the  meeting  of  the  Lancaster  County 
Agricultural  Society  the  same  theory  was  advanced.  We  therefore 
offer  the  results  of  a  number  of  careful  analyses  of  the  two  kinds  of 
leaves  alluded  to  (good  and  bad  burning)  taken  from  the  reports  of 
the  Connecticut  Experiment  station ;  they  are  as  follows : 
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Composition  of  Grade  Ash  of  Tobaooo  I«eaf  — No.  1. 


Burn 

Well. 

Burn  Badx-y. 

Sweated^ 

Unsweated. 

Sweat- 
ed- 

1 

2 

8 

4 

5 

6 

7 

o&nd  ftnu  8011  in- 

soluble in  acids 

&nd.  silica^ .... 

26.10 

8.65 

7.75 

19.50 

4.52 

5.80 

7.90 

8-20 

Oxido  iron  and 

aluminfti  .... 

1.63 

.20 

.35 

1.25 

.28 

.22 

.96 

.81 

21.80 

23.92 

24.30 

19.61 

23.57 

22.25 

25.23 

J9.32 

5.08 

6.84 

5.44 

12.10 

8.71 

8.57 

6.48 

7.27 

15.13 

28.18 

25.72 

18.22 

26.02 

26.50 

23.20 

28.29 

.29 

.30 

.37 

.59 

.29 

.15 

.42 

.11 

Phosphoric  acid,  . 

1.92 

3.65 

8.46 

2.05 

2.14 

2.18 

2.24 

1.79 

Sulphuric  acid,  .  . 
Carbonic  acid, .  .  . 

3.05 

3.93 

4.53 

4.08 

5.99 

6.62 

3.98 

4.31 

16.20 

23.30 

24.96 

16.20 

22.54 

20.50 

21.40 

19.40 

Chlorine,  

5.43 

4.08 

.89 

4.72 

4.12 

5.58 

6.30 

7.62 

8.55 

1.21 

1.56 

1.66 

.98 

2.05 

1.94 

2.35 

Water,  

1.90 

1.10 

.80 

1.14 

.90 

1.10 

1.30 

2.16 

101.08 
1.22 

100.36 
.92 

100.13 
.20 

101.12 
1.06 

100.06 
.93 

101.02 
1.25 

101.35 
1.42 

101.63 
1.72 

Oxygen  equival- 
ent to  chlorine,  . 

99.86 

99.44 

99.93 

100.06 

99.03 

99.T7 

99.93 

99.91 

Oomposition  of  Pure  Ash.— No.  2. 


Burn 

Well. 

Burn  Badly. 

Sweated. 

Unsweated. 

1 

'Sweafc- 
1  ed. 

1 

2 

3 

4 

5 

6 

7 

1  

1  8 

Oxide  iron  and 

1 

alumina,  .... 

3.04 

.28 

.54 

2.01 

.39 

.31/ 

1.42 

1  1.12 

40.66 

33.76 

37.34 

31.81 

33.18 

31.62 

87.16 

i  28.38 

9.47 

9.66 

8.36 

19.80 

12.26 

12.18 

9.54 

i  10.67 

28.21 

39.76 

39.48 

29.42 

36.62 

37.57 

34.69 

1  41.54 

Soda,  

.54 

.42 

1.11 

.94 

.40 

.21 

.61 

1  .17 

Phosphoric  acid,  . 

3.58 

5.15 

5.31 

3.31 

3.01 

3.10 

3.30 

1  2.62 

Sulphuric  acid,  .  . 

5.69 

5.55 

6.95 

6.60 

8.43 

9.41 

5.86 

1  6.31 

10.13 

5.76 

1^ 

7.65 

5.80 

7.93 

9.28 

1  11.19 

101.32 

100.34 

100.45 

101.54 

100.09 

102.45 

101.34 

j  102.06 

Oxygen  equival- 

ent to  chlorine,  . 

2.28 

1.30 

.31 

1.72 

1.81 

1.79 

2.09 

2.52 

99.04 

99.04 

100.14 

99.82 

98.78 

100.66 

99.25 

1  99.53 

Pure  ash,  per  cent. 

13.80 

14.38 

17.99 

17.74 

16.25 

1 

16.80 

14.58 

j  18.08 
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I*er  Oent.  of  Ash  Xn^rredients  in  Water  Free  Tobacco  Leail— No.  3. 


Burn  Weli*. 

Burn  Badly. 

Sweated. 

XJnsweated. 

O  IT  KJ<X\f 

ed. 

t!uba. 

ouni. 

WIS. 

Conn. 

Oonn. 

Uonn. 

f^onn. 

Conn. 

■g 

. 

2 

3 

» 

5 

6 

7 



o 

Sand,  soil  and 
silica,  

.74 

2.15 

1.03 

1.25 

1.71 

9  10 

Oxiae  of  iron  and 

alumina,    .  .  . 

.42 

.04 

.10 

.36 

.06 

.05 

.21 

.22 

Inline  (CaO),   .  . 
Ma^n  esia  (  M     ) , 

5.C5 

4.86 

6.76 

5.65 

5.39 

6.25 

5.45 

5.15 

1.32 

1.39 

1.51 

3.48 

1.99 

2.02 

1.40 

1.94 

Potash  (K-O),  . 
Soda  (NajO),  .  . 
Phosphonc  acid 

5.73 

7.16 

5.95 

6.26 

5.02 

.08 

.06 

.10 

.17 

.06 

.04 

.09 

.03 

Sulphuric  acid 
(SOs),  .... 

.49 

.74 

.95 

.59 

.49 

.52 

.48 

.48 

.79 

.80 

1.26 

1.18 

1.36 

1.56 

.86 

1.15 

Carbonic  acid 

(CO,)  

Chlorine,  .... 

4.19 

4.73 

6.95 

4.67 

5.16 

4.84 

4.63 

5.17 

1.40 

.83 

.25 

1.36 

.94 

1.32 

1.36 

2.03 

.92 

.25 

.43 

.48 

.23 

.48 

.42 

.63 

Water,  

.49 

.22 

.22 

.33 

.21 

.25 

.28 

.58 

26.16 

20.39 

27.84 

29.14 

22.87 

23.84 

21.91 

27.11 

Oxygen  equiva- 
lent to  chlorine, 

.31 

.18 

.05 

.80 

.21 

.29 

.30 

.45 

8  nmmin  g  up 
of  analysis,  .  . 

Total  crude  ash, 
per  cent. 

Potash  car  b.  i  n 
ash  soL  in  water, 

25.85 
25.89 
1.87 

20.20 
20.32 
5.23 

27.79 
27.74 
7.60 

28.84 
28.84 
2.91 

22.66 
22.88 
4.54 

23.55 
23.62 
4.29 

21.61 
21.62 
3.46 

26.66 
26.65 
4.74 

These  tables  present  an  analysis  of  the  same  samples  in  three  dif- 
ferent forms,  viz  :  1,  as  crude  ash  or  the  leaves  in  their  natural  condi- 
tion burned  at  a  heat  but  little  above  redness  and  containing  sand, 
&c.,  which  adhered  to  them;  2,  in  which  sand,  carbon  and  water  have 
been  removed  leaving  in  the  ash  the  soil  food  of  the  plant,  and  3,  the 
ash  of  the  water  free  leaf ;  the  third  table  also  shows  the  place  at 
which  the  leaf  was  produced. 

A  number  of  our  correspondents  having  suggested  that  chlorine  is 
alone  to  blame  for  the  bad  burning  qualities  of  tobacco,  it  may  be  in- 
teresting to  note  the  effect  the  facts  presented  in  these  tables  have 
upon  this  theory.  In  table  No.  2  we  note  that  the  specimen  having 
the  greatest  amount  of  chlorine  (10.13)  was  one  of  the  best  burners; 
this  was  also  the  case  with  sample  No.  3,  which  contained  the  least. 
Some  have  claimed  that  bad  burning  was  due  to  a  deficiency  of  potash 
but  our  table  shows  that  sample  No.  8  contained  the  largest  amount  of 
potash  and  was  at  the  same  time  one  of  the  worst  burners ;  on  the 
other  hand,  sample  No.  1,  containing  the  least  potash,  was  the  best 
burner;  in  fact,  after  carefully  examining  the  table,  item  by  item,  we 
fail  to  find  that  the  presence  or  absence  of  any  one  ingredient  has  in 
anv  way  efiected  the  burning  qualities  of  the  leaf. 

In  his  excellent  report  on  "The  Chemistry^  of  American  Tobaccos  " 
(see  volume  III  of  the  tenth  census),  Dr.  G.  E.  Moore,  thus  alludes 
to  the  causes  which  affect  the  burning  qualities  of  tobacco : 
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"  First  The  soluble  part  of  the  ash  of  a  combustible  tobacco  al- 
ways contains  potassium  carbonate  (tobacco  contains,  according  to 
Schloesing,  no  sodium) ;  or,  in  general,  a  tobacco  is  more  combustible 
the  more  alkaline  the  ash. 

Second.  The  soluble  part  of  the  ash  of  a  difficultly  combustible 
tobacco  contains  not  potassium  carbonate;  it  ordinarily  contains  lime, 
whence  it  follows,  that  in  the  combustible  tobaccos,  the  quantity  of 
potash  exceeds  in  equivalent  proportion  that  of  the  sulphuric  acid  and 
chlorine,  and  that  in  difficultly  combustible  tobaccos  the  reverse  is  the 


"  Third.  A  difficultly  combustible  tobacco  becomeSiCombustible  if 
the  potassium  salts  of  an  organic  acid  (malic,  citric,  tartaric,  oxalic, 
&c.,)  be  added  thereto  in  such  quantity  that  the  potash  in  the  salt  ex- 
ceeds in  equivalent  proportions  the  sulphuric  acid  and  chlorine. 

Fourth.  A  combustible  tobacco  becomes  difficultly  combustible  if 
a  mineral  salt  (sulphate  or  chlorine  of  calcium,  magnesium  or  am- 
monia, &c.,)  be  added  in  such  quantity  that  the  sulphuric  acid  and 
chlorine  exceed  in  equivalent  proportions  the  potagh  of  the  ash." 

Schloesing,  in  referring  to  the  same  subject,  writes,  as  follows  :  "  I 
have  observed  that  the  alkaline  salts  of  malic,  citric,  oxalic,  pectic 
and  tartaric  acids,  when  heated  in  close  vessels,  swell  up  strongly, 
without  doubt,  because  they  melc  in  decomposing  and  leave  a  very 
voluminous  coal  that  possesses  little  solidity  and  is  very  poious,  while 
lime  salts  under  the  same  circumstances  do  not  alter  in  volume  and 
leave  a  very  compact  and  coherent  coal.  Now  every  one  knows  that 
a  porous  coal  remains  longer  incandescent  than  a  compact  one.  On 
the  other  hand,  if  we  examine  the  combustion  of  tobacco  {i.  e.  a 
cigar),  we  will  observe  that  the  action  of  heat  produces  two  classes  of 
effects.  Volatile  substances  (smoke)  and  coal  are  formei,  which  latter 
chiefly  sustains  the  combustion,  as  it  burns  as  it  forms.  If  a  cigar  con- 
tains enough  of  those  salt&  which,  when  ignited,  swell  up  while  de- 
composing, it  will  leave  a  porous  coal  throughout,  and  will  contain 
little  or  no  organic  potash  salts  but  only  sulphate  or  chlorine,  conse- 
quently '  hold  fire '  a  long  time.  If,  on  the  other  hand,  the  cigar 
neither  of  which  plays  any  role  in  the  combustion,  and  if  the  malic, 
citric,  &c.,  acids  are  combined  with  lime,  the  constituents  of  the  to- 
bacco do  not  swell  up  in  burning,  but  leave  a  compact  coal,  which 
does  not  remain  long  incandescent.  In  the  latter  case  the  cigar  car- 
bonizes and  the  resulting  coal  shows  the  structure  of  the  leaf.  Will 
not  say  that  in  a  difficultly  combustible  tobacco  there  are  no  organic 
potash  salts,  that  all  the  potash  is  in  the  form  of  sulphate  and  chlorine, 
but  only  that  the  combustibility  of  tobacco  is  independent  of  its  t  hick- 
ness, porosity,  ripeness  and  composition.  A  tobacco  therefore  burns 
well  if  it  contains  enough  organic  potash  salts;  it  burns  badly  or  not 
at  all  if  it  contains  too  little,  and  the  presence  of  carbonate  of  potash 
in  the  ash  is  a  sign  of  the  good  combustibility  of  the  tobacco,  as  its 
absence  is  a  sign  of  incombustibility." 


After  collecting  all  of  the  evidence  which  we  have  been  able  to 
obtain  by  correspondence  with  the  practical  tobacco  growers  of  our 
State ;  after  carefully  going  over  the  acknowledged  authorities ;  after 
carefully  collating  all  the  evidence  thus  found,  we  incline  to  the 
opinion  that  the  bad  burning  qualities  of  tobacco  are  due  to  causes 
which  are  not  directly  related  to  the  fertilizers  which  are  used,  nor  to 


case. 
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the  soil  upon  which  it  is  planted,  but  rather  to  a  combination  of  these 
two  sources,  by  which,  by  the  uniting  of  certain  substances  in  the 
fertilizer  with  certain  acids  in  the  soil,  compounds  find  their  way  into 
the  leaf,  which  exercises  a  direct  and  positive  influence  upon  their 
burning  qualities.  That  is  if  certain  acids  exist  in  the  soil  they  may, 
and  often  will,  neutralize  the  effects  of  the  best  commercial  fertilizer 
which  can  be  employed. 

That  the  burning  qualities  of  the  tobacco  depend  upon  the  presence 
not  only  of  potash,  but  also  of  potash  in  combination  with  certain  acids 
not  found  in  our  fertilizers,  and  that  these  acids  (in  combination  with 
potash  as  a  base)  exercise  their  effect  and  power  by  the  nature  of  the 
ash  which  they  form. 

That  the  fact  that  if  poor  burning  tobacco  be  moistened  with  any  of 
the  vegetable  acids  named  by  Schloesing,  in  combination  with  potash, 
its  burning  value  is  increased  and  brought  up  to  a  maximum,  seems 
to  prove  that  in  order  to  produce  a  good  burning  article,  the  potash 
(no  matter  in  what  form  it  is  applied)  must,  at  some  time  during  its 
passage  from  the  soil  or  fertilizer  to  the  plant,  come  in  contact  with 
these  acids,  and  that  their  affinity  for  potash  is  so  great  that  they  will 
break  up  its  combination  with  other  acids  (as  carbonic  and  sulphuric), 
and  thus  form  the  necessary  compounds. 

The  muriatic  acid  and  chlorine  in  some  unexplained  way  effect 
the  form  of  the  potash  as  it  exists  in  the  plant,  and  if  applied  to  the 
soil,  even  in  small  amounts,  more  or  less  injure  the  combustibility  of 
the  product ;  but  these  are  cases  in  which  this  rule  does  not  hold  good, 
but  they  are  so  few  as  to  scarcely  affect  the  rule. 

That  any  fertilizer,  the  nitrogen  of  which  is  derived  from  meat,  blood, 
fish,  scrap  or  animal  matter,  will  more  or  less  affect  the  burning  quality 
of  the  leaf  and  injuriously  affect  its  odor  and  flavor. 

That  as  a  supplement  to  yard  manure  we  have  nothing  more  trust- 
worthy than  dissolved  bone  (animal)  or  acidulated  South  Carolina 
rock  mixed  with  a  high  grade  of  potash  salt,  and  that  in  the  present 
condition  of  our  market,  there  is  nothing  better  than  high  grade  sul- 
phate of  potash  for  this  purpose. 

That  while  the  addition  of  nitrogen  (ammonia)  may,  in  many  cases, 
benefit  the  crop,  yet  inasmuch  as  this  ingredient  is  the  most  expensive 
of  the  three  (being  valued  at  seventeen  cents  per  pound),  its  addition 
is  often  made  at  so  great  a  cost  as  to  destroy  the  margin  for  profit. 

That  an  ordinary  application  of  fifteen  tons  of  yard  manure  per  acre 
will  furnish  all  of  the  nitrogen  required  by  an  ordinary  crop,  and  that 
the  addition  of  more,  otherwise  than  in  a  more  available  form,  is  not 
profitable. 

That  it  is  profitable  to  use  from  three  hundred  to  six  hundred  pounds 
of  a  well  compounded  commercial  fertilizer  per  acre,  in  addition  to  a 
fair  coat  of  yard  manure,  and  that  the  value  of  this  commercial  fertilizer 
greatly  depends  upon  the  availability  of  its  potash,  nitrogen  and  phos- 
phoric acid,  its  main  duty  and  effect  being  to  push  the  plants  forward 
until  they  can  utilize  the  yard  manure,  or  until  the  latter  becomes 
sufficiently  decomposed  to  be  readily  available. 

That  with  less  barn-yard  manure  and  a  greater  amount  of  the  proper 
commercial  fertilizer,  the  actual  quality  of  our  tobacco  may  be  raised, 
although  the  ultimate  effect  will  be  to  decrease  the  weight  per  acre. 
No  doubt  this  latter  defect  will  be  fully  supplemented  by  the  increased 
value  per  pound  of  the  product. 

That  it  is  not  always  safe  to  value  the  crop  in  accordance  with  the 
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number  of  pounds  per  acre,  but  that  its  quality  is  also  an  important 
factor  which  is  too  often  overlooked. 


RECENT  INVESTIGATIONS  ON  THE  NITROGEN  OF  SOILS  jSLNJD 

PLANTS. 


By  Professor  William  Fbear,  State  College,  Centre  county.  Pa, 

There  has  probably  been  no  question  of  greater  interest  to  scientific 
agriculturists  than  the  nitrogen  question,"  and  none  to  the  solution 
of  which  more  earnest  and  prolonged  effort  has  been  devoted. 

Value  of  Nitrogren  in  Annual  Product  "of  United  States. 

The  immense  economic  interests  involved  may  be  realized  when  it 
is  stated  that  the  annual  agricultural  product  of  the  United  States  con- 
tains 13,000,000,000  pounds  of  nitrogen,  worth  at  eighteen  cents  per 
pound,  $2,340,000,000 ;  of  this,  it  is  estimated  that  the  exports,  less  the 
amounts  brought  into  the  country  in  the  agricultural  imports,  contain 
one-tenth.*  A  knowledge  of  the  immediate  sources  from  which  crops 
obtain  this  essential  and  valuable  constituent,  the  form  in  which  it 
exerts  the  most  favorable  influence  upon  plant  development,  the 
means  by  which  it  can  be  most  fully  and  profitably  returned  to  the 
soil  for  the  use  of  succeeding  crops,  the  sources  of  loss  and  the  means 
of  averting  or  compensating  for  it,  must,  therefore,  be  admitted  to  be 
of  the  highest  and  most  practical  economic  value. 

Controversy  Oonoemingr  the  Assimilation  of  Free  Nitrogen. 

The  chief  controversy  has  centered  about  the  question  of  the  assimi- 
lation by  plants  of  atmospheric  nitrogen,  excluding  that  present  in  the 
form  of  ammonia  and  nitrous  and  nitric  acids,  concerning  the  assimi- 
lation of  which  by  leaves  or  root,  there  has  been  no  dispute.  Priestley 
was  early  led  to  the  belief  that  plants  do  assimilate  free  atmospheric 
nitrogen.  De  Saussure,  twenty  years  later,  alter  more  elaborate  in- 
vestigations arrived  at  the  opposite  conclusion.  Boussingault,  in 
1837-8,  made  experiments  which  led  him  to  adopt  Priestley's  conclu- 
sion. Ville,  in  1849-52,  made  experiments  which  pointed  in  the  same 
direction.  But,  in  1851-5,  Boussingault  f  conducted  experiments  from 
which  he  found  that  plants  receiving  air  containing  nitrogen  only  in 
a  free  state,  did  not  live,  while  others,  exposed  under  exactly  the  same 
conditions,  but  receiving  also  nitrogen  in  combined  form,  grew  vigor- 
ously.   Finally,  Dr.  Pugh,  the  first  president  of  what  is  now  the  Penn- 

*  Dr.  H.  W.  Wiley,  Proc  A.  A.  A.  S.,  1886,  p.  135. 

Dr.  Wiley  gives  tlie  foUowing  figures  for  the  amoants  of  nitrogen  per  acre  con- 
tained in  the  average  American  staple  crops ;  they  are  as  follows : 


These  hgures  include  the  amounts  in  both  hay  and  straw.  It  will  be  remembered 
that  the  figures  are  not  nearly  high  enough  to  represent  the  amounts  contained  in  a 
heavy  crop. 

t  Agronomic,  Chimie  Agricole,  et  Physiologic,  I,  pp.  1-64, 


Wheat, 
Com,  . 
Oats,  . 


Pounds  per  acre. 


Barley,  .  . 
Rye,  .... 
Buckwheat, 
Hay,    .  .  . 


18.45 
43.82 
28.02 
31.33 
20.30 
20.14 
28.80 
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sylvania  State  College,  associated  himself  with  Sir  John  Lawes  and 
l3r.  Gilbert,  at  Rothamsted,  England,  for  the  purpose  of  submitting 
the  question  to  experiment  under  such  conditions  that  all  points  in 
dispute  might  be  tested.  After  most  careful  and  elaborate  experi- 
ments upon  both  cereal  and  leguminous  plants,  these  distinguished 
scientists  announced*  as  the  result  of  their  in ves ligations,  that  free 
nitrogen  is  not  assimilated  by  plants. 

Theory  of  Lawes,  Gilbert  ajid  'Pugh. 

As  a  result  of  these  investigations  the  large  majority  of  agricultural 
chemists  and  plant  physiologists  accepted  it  as  an  established  fact,  that 
the  vegetable  growth  of  the  world  must  depend  for  its  nitrogen  upon 
the  amount  already  present  in  the  soil,  in  addition  to  the  relatively 
small  amounts  absorbed  by  the  soil  or  plant  as  ammonia  from  the 
atmosphere,  or  brought  down  as  ammonia  and  nitrous  and  nitric  acids 
in  the  dew,  rain  and  snow.    It  was  admitted  that  there  is  a  confider- 
able  difference  between  the  food  habits  of  cereals  and  of  the  clovers, 
or  legumes,  but  the  ability  of  the  latter  to  grow  consecutively  on  the 
same  soil  lor  years  without  aid  from  artificial  supplies  of  nitrogen,  and 
their  failure,  in  most  instances,  to  respond  to  the  application  of  nitrogen- 
ous manures,  was  regarded  as  preeminently  due  to  a  difference  in  root 
habit,and  not  to  any  power  of  the  latter  plants  to  assimilate  free  nitro- 
gen. It  was  known  that  the  insoluble  nitrogenous  constituents  of  the  soil 
are  not  assimilable  in  any  considerable  measure  by  the  cereals  and 
true  grasses,  but  it  was  thought  possible  that  the  legumes,  including 
the  clovers,  might  be  able  to  attack  and  assimilate  these  insoluble 
compounds,  which  alway  form  the  large  proportion  of  the  nitrogenous 
matter  of  soils.   Nor  was  it  overlooked  that  there  are  drains  upon 
sjil  nitrogen  other  than  that  of  the  nitrogen  contained  in  the  part  of 
the  crops  removed  and  not  returned  as  manure  to  the  soil.  Especially 
prominent  was  the  loss  by  sub-soil  dra  nage,  in  consequence  of  which 
our  rivers  annually  pour  immense  quantities  of  valuable  constituents 
into  the  sea.f    Upon  striking  a  careful  balance  the  adherents  of  this 
school  must  admit  that  under  agricultural  conditions  the  loss  is 
greatf  r  than  the  gain,  or  in  other  words,  that  we  are  living  upon  ni- 
trogen supplies  stored  up  during  previous  ages,  and  that  this  reserve 
is  being  surely  and  steadily  exhausted  even  where  the  most  careful 
farming  is  practiced. 

Ville's  Theory. 

A  few  investigators,  however,  including  Prof.  Ville,  who  has,  in  a 
measure,  become  their  recognized  leader,  have  stoutly  maintained 
that,  while  cereal  crops  may  not  assimilate  free  nitrogen,  leguminous 
crops  certainly  obtain  from  the  air  a  part  of  their  supply  beyond  that 
obtained  as  ammonia  and  nitrous  and  nitric  acids.  They  admit  the 
usefulness  of  nitrogenous  fertilizers  for  true  grasses  and  cereals,  and 
even  for  leguminous  plants  before  their  leaves  are  developed,  but  not 
for  the  latter  stages  of  their  growth.  They  hold,  therefore,  that  by 
the  introduction  in  proper  measure  of  leguminous  crops  into  a  rota- 
tion, the  soil — including  both  surface  and  sub- soil — may  not  only  be 
preserved  from  depletion  in  its  supply  of  nitrogen,  but  may  even  be 
absolutely  enriched. 

♦Phil.  Trans.  1861,  II,  pp.  431-579. 

t  It  has  been  calculated  that  the  Rhine  discharges  daily  220  tons  of  saltpetre  into 
the  ocean,  the  Seine  270  tons  and  the  Nile  1,100  tons.  (Storer,  Agriculture,  I,  p.  3ia) 
The  amount  discharged  by  the  Mississippi  has  been  estimated  as  high  as  2,000  tons. 
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In  recent  years  the  study  of  the  sources  of  loss  and  gain  of  the  ni- 
trogen of  soils  and  plaots?,  has  been  busily  resumed,  new  methods  of 
investigation  have  been  introduced  and  many  facts  unearthed  which, 
while  they  shed  some  light  upon  the  main  object  of  research,  show 
that  there  are  many  complexities  involved  that  render  this  subject  one 
of  the  most  difficult  known  to  the  modern  investigator.   So  numer- 
ous have  been  these  modern  investigations  and  so  intricately  connected 
one  with  another,  that  it  is  impossible  in  this  connection  to  make  any 
detailed  reference  to  them  individually.    I  shall  merely  attempt  a 
brief  resume  of  the  most  important  facts  known  concerning  the  ni- 
trogen supplies  at  the  command  of  the  plant,  and  indicate,  as  well  as 
I  can,  the  results  of  modern  investigation. 

The  primary  sources  of  plant  nitrogen  are  the  atmosphere  and  the 
soil. 


The  atmosphere  over  each  acre  of  the  globe  weighs  about  32,000 
tons,  of  which  28,000  tons  is  nitrogen.  This  free  nitrogen  is,  however, 
very  inert,  and  is  attacked  with  difficulty  by  our  most  powerful  chem- 
ical agencies,  so  that  all  the  numerous  attempts  which  have  been 
made  to  force  it  to  contribute  lo  our  supplies  of  artificial  fertilizers 
have  thus  far  been  futile. 

The  atmosphere  contains,  in  addition  to  free  nitrogen,  certain  nitro- 
genous compounds^  ammonia,  nitrous  and  nitric  acids.  In  addition  to 
the  amount  of  combined  nitrogen  received  by  the  atmosphere  from 
the  soil  in  ways  to  be  noted  later,  these  bodies  may  be  produced  by 
slow  combustion,  in  the  presence  of  ozone  and  peroxide  of  hydrogen, 
and  directly  or  indirectly  through  the  agency  of  electricity,  chiefly 
the  silent  discharge ;  under  "  slow  combustion  "  should  be  included  the 
processes  of  fermentation  and  decay. 


The  principal  points  to  which  attention  in  this  connection  should 
be  directed,  are  the  amounts  of  these  substances  present  in  the  at- 
mosphere and  those  precipitated  in  the  atmospheric  waters — rain, 
snow  and  dew.  Ville's  researches,*  which  were  very  carefully  made, 
lead  to  the  conclusion  that,  while  the  amount  of  ammonia  in  the  air 
varies  greatly,  it  is,  on  the  average,  equal  to  one  part,  by  weight,  in 
50,000,000,  or  1.28  pounds  per  acre. 

The  amount  of  nitrogen  in  the  form  of  nitrous  and  nitric  acid  has 
not  been  so  fully  determined,  but  is  generally  considerably  less. 

The  importance  to  vegetation  of  these  highly  diffused  compounds 
will  be  touched  upon  later. 

The  amount  of  combined  nitrogen  precipitated  in  the  atmospheric 
waters — rain,  snow  and  dew — has  been  carefully  determined  on  differ- 
ent parts  of  the  globe,  and,  as  might  be  expected,  has  been  found  to 
vary  considerably  at  different  times  and  in  different  places,  both  in 
absolute  quantity  and  in  the  relative  proportion  of  the  different  con- 
stituent compounds.  From  the  analysis  of  the  water  collected  in  the 
TTjirir  ^^^^  rain  gauge  at  Rothamsted,  England,  Warington  \  computes 
that  2^  pounds  per  annum  of  ammonia  nitrogen  are  deposited  upon  each 
acre  of  soil  in  that  locality,  and  that  1  pound  of  nitrogen  in  the  form  of 
nitric  acid,  and  1  pound  in  tne  form  of  nitrogenous  organic  matter  accom- 

*  Recherches  sur  la  Vegetation,  Paris,  1868. 
fStorer,  Agriculture,  l»PP'  84^-6a 


Forms  of  Atmospheric  Nitrogren. 


Nitrogren  Oompounds  in  Bain  Water. 
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pany  it,  thus  making  a  total  of  4^  pounds  per  acre  per  annum.  Earlier 
observations,  with  less  accurate"*  analytical  methods,  gave  in  1855,  7 
pounds,  and  in  1856,  9^  pounds  of  ammonia  per  acre,  the  water 
amounting  to  about  600,000  gallons.  German  observers  obtained  6^ 
and  9:1  pounds  of  ammonia,  the  amounts  of  water  being  400,000  and 
500,000  gallons.  Kellner,  Sawano,  Yoskii  and  Makino  *  found  about 
2.2  pounds  of  nitrogen  per  acre  in  the  annual  rainfall  at  Tokio.  The 
proportion  of  ammonia  to  nitric  acid  was  very  similar  to  that  ob- 
served at  Kothamsted. 

These  figures  show  that  the  amounts  of  nitrogen  contributed  by  the 
atmospheric  waters  to  the  soil,  are  very  insufficient  for  the  mainte- 
nance of  fertility  under  agricultural  conditions. 


Turning  now  to  the  soil,  let  us  first  note  the  total  amount  of  nitro- 
gen present.  It  is  scarcely  safe  to  attempt  any  general  statement, 
owing  to  the  immense  variations  in  different  soils,  some  sands  being 
almost  destitute  of  nitrogen,  while  cultivated  soils  and  peats  often 
contain  it  in  large  quantity.  Krockerf  showed  that  cultivated  soils 
rarely  contain  less  than  3,500  pounds  per  acre.  A.  Miiller  found,  on 
the  average,  in  surface  soils  poor  in  lime,  9,100  pounds  and  in  the  sub- 
soil 5,200.  In  several  instances  he  found  31,000 — 33,000  pounds.  Bous- 
singault  found  6,000 — 30,000  pounds  in  good  loams  from  various  local- 
ities, taken  to  a  depth  of  seventeen  inches. 


Recent  investigations  have  thrown  considerable  light  upon  the  real 
character  of  this  soil  nitrogen.  It  was  formerly  supposed  that  a  con- 
siderable proportion  existed  in  a  soluble  form  as  ammonia,  either  free  or 
in  combination  with  some  organic  acid.  But  the  re-agents  used  in  the 
old  methods  of  analysis,  in  addition  to  driving  off  the  ammonia  nitro- 
gen, also  broke  up  organic  compounds  and  added  their  nitrogen,  in  the 
form  of  ammonia,  to  that  originally  present  as  ammonia ;  by  substi- 
tuting other  reagents,  it  has  been  discovered  that  only  .0006  per  cent, 
of  ammonia  is  present,  on  the  average,  in  soils;  that  is,  about  twenty- 
one  pounds  per  acre,  while  many  soils  have  less,  and  very  rich  soils 
five  to  ten  times  as  much.  J 


The  amount  of  nitric  acid  in  the  soil  is  even  more  variable  than 
that  of  ammonia,  and  in  the  same  soil  is  constantly  changing,  owing 
to  causes  to  be  mentioned  later.  In  many  light  soils,  poor  in  humus, 
it^is  nevfer  large,  while  in  rich  garden  soils  Boussingault  has  observed 
a  variation  in  the  course  of  the  summer  months  from  twenty-five  to 
eight  hundred  pounds  per  acre.  § 


It  is  well  known  that  soils  immediately  after  treatment  with  large 
quantities  of  stable  manure,  contain  considerable  quantities  of  solu- 
ble, nitrogenous  compounds,  other  than  those  above  mentioned,  and 


♦Landwirthschaftliche  Jahrbflcher  15  (18S6), 701-11;  Biedermanii'sCentralblattfttr 
Agrikultarchemie,  16, 795-5. 
t  Storer,  Agriculture,  I,  410. 
t  lb.,  I,  pp.  351-62. 
5  lb.,  I,  p.  314. 

11  Bd.  Agr. 
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Amount  of  Ammonia  in  Soils. 


Amoomt  of  Nitric  Acid  in  Soils. 
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numerous  experiments*  tend  to  show  that  many  of  these  com- 
pounds are  directly  assimilable  by  the  plant.  Johnson  and  others 
have  long  inferred  from  the  results  of  their  analyses,  that  similar 
bodies  are  always  formed  in  the  soil  during  the  decay  of  organic  mat- 
ter, and  are  always  present  at  least  in  small  quantity.  Waringtonf  ha& 
recently  shown  their  presence  in  small  quantities  in  several  fertile  soils, 
and  BaumannJ  calls  attention  to  the  fact,  that  in  the  soils  of  forests, 
and  especially  in  the  black  earth  "  of  Russia,  there  are  considerable 
quantities  of  matters  exhibiting  similar  properties.§ 

ProDortion  of  Soluble  to  Insoluble  Nitrosrenous  OomDOunds  in  Soils. 

It  is  obvious,  however,  that  the  absolute  quantity  of  soluble  nitro- 
genous matter  in  the  soil  at  any  one  time,  is  so  small  that,  even  if 
none  were  leached  out  by  natural  drainage,  the  supply  would  soon  be 
exhausted,  unless  some  more  important  additions  were  made  to  the 
stock  than  that  of  the  amount  coming  in  the  rain  water,  t  As  has  been 
noted  before,  it  has  been  considered  as  almost  certain,  that  certain 
large  classes  of  plants,  including  grasses  and  cereals,  cann  jt  to  any 
considerable  extent,  feed  upon  the  insoluble  nitrogenous  matter  of 
the  soil,  and  it  has  been  eaniestly  disputed  whether  any  green-leaved 
plants  have  that  power.  Leaving  the  discussion  of  the  latter  point, 
for  the  present,  attention  is  directed  to  means  by  which  this  material 
may  be  prepared  foj  the  use  of  the  plant  without  its  intervention. 


As  was  state.d  above,  Boussingault  observed  a  very  great  variation 
in  the  amounts  of  nitric  acid  in  the  soil  at  different  seasons.  It  was 
formerly  supposed  that  this  nitric  acid  was  formed  by  the  direct  chem- 
ical union  of  atmospheric  oxygen  with  the  ammonia  formed  during 
decay.  Many  careful  investigators  were,  however,  unable  to  produce 
nitric  acid  by  the  oxidation  of  ammonia  under  the  conditions  existing 
in  the  soil  and  water,  and  they  began  to  suspect  that  its  formation 
must  be  the  result  of  a  process  more  complex  than  had  at  first  been 
supposed.  Without  attempting  to  enter  into  details,  it  may  be  stated 
that  among  the.  most  recent  investigators  Celli  and  Marino-Zuco,| 
Frank,^^  Uffelmann**  and  Koenigft  maintain  that  nitric  acid  may  be 
formed  in  soil  or  water  by  the  direct  oxidation  of  ammonia,  but  even 
they  admit  that,  in  general,  much  the  greater  proportion  of  nitric  acid 
must  have  been  formed  in  some  other  manner.  ,By  the  researches  of 
numerous  investigators  it  has  been  found  that  nitrification  in  soils  and 
■waters  is  very  largely,  if  not  wholly,  due  to  the  action  of  a  ferment  or 
ferments.  Although  many  have  contributed  to  our  knowledge  of 
this  important  process,  Schloesing  and  MuntzJJ  may  very  rightly  claim 
the  first  honors,  and  Warington,§§  Berthelot,  Deherain,  Joulie  and 


♦  Cameron,  Landwirthschaftliche  Versuchs-Stationen  Organ,  8,  235 ;  Hampe,  ib. 
17,  S-9 ;  Wolf,  ib,  lO,  13;  Baessler,  ib.  31..231-40;  Jour,  of  the  Chem.  Soc,  1886,  Ab.  1061, 
P.  Wagner,  Journal  f.  Landwirthschaft,  1869.    Knop,  Chem.  Centralblatt,  1866,  774. 

t  Chemical  News,  55,  27  ;  Berichte  d.  Doutsch.  Chem.  Gesellschaft,  1887,  Ref.,  p.  98. 

i  Landwirth.  Vers.  Stat.,  33,  301-3. 

§  Cf.  also,  Bertheiot  and  Andrfi,  Comptes  rendus,  103,  1101-4:  Jour.  Chem.  Soa 
1887,  Ab.,  p.  292. 

II  Atti  d.  Acc.  Lincei,  Rudet  511>-23,  1886 ;  Ber.  Deut  ChenL  Gesellschaft,  Ref., 
1886  818. 

^  Landwirthschaftl.  Vers.  Stat,  33.  464. 

•*  Chem.  Centralblatt,  1883,  312-3;  Biedermann's  Centralblatt,  15,  ZG2r^ 

ft  Landwirthschaftl.  Vers.  Stat,  33,  467-a 

it  Comptes  rendus,  84  (1877)  301  seq.;  891  seq,^  and  1074  seq. 

§§  Jour.  Chem.  Soc,  1879,  429  seq.;  45,  637  seq.^  and  1885,  Tr.,  p.  758  seq. 
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many  others  are  very  prominent.  So  numerous  have  been  the  re- 
searches upon  the  phenomena  attendant  upon  this  fermentation  that 
it  will  be  impossible  to  do  more  than  sum  up  the  results  in  a  very 
brief  manner. 

Oharacter  of  the  Ferment. 

There  has  been  some  discussion  upon  the  character  of  the  organism 
producing  this  fermentation,  and  some  have  urged  that  the  oxidizing 
effect  may  be  due  to  a  number  of  similar  species,*  but  the  majority 
attribute  it  to  the  action  of  a  single,  special  ferment,  which  has  been 
isolated.   This  ferment,  placed  in  appropriate  liquids,  increases  at 
first  slowly,  and  afterward  rapidly.   Upon  sowing  the  propet  nutri- 
tive solutions  with  ordinary  soil,  there  is  first  observed  a  transforma- 
tion of  the  nitrogenous  matter  into  ammonia,  unless  the  nitrogen  is 
already  present  in  that  form.f    Ladureau  is  inclined  to  attribute  this 
transformation  ta  the  action  of  a  special  ferment  differing  from  that 
producing  nitric  acid.   After  the  formation  of  ammonia  has  begun, 
nitrates  are  formed  as  the  first  oxidation  products ;  possibly,  as  W ar- 
ington  is  inclined  to  believe,  through  the  activity  of  another  special 
ferment;  and  finally,  the  nitric  fermentation  proper  sets  in.  Schloes- 
ing  and  Muntz  found  that  exposure  to  a  temperature  of  212°  F.  for 
ten  minutes  killed  the  organism,  and  195°  was  highly  detrimental ; 
on  tlie  other  hand,  its  activity  was  slight  below  54°,  and  most  vigorous 
at  ab.mt  81°  ;  that,  therefore,  nitrification  practically  ceases  during 
winter.   Dessication  of  a  soil  almost  entirely  stopped  the  action  of 
the  ferment.   Free  access  of  oxygen  was  essential  for  its  oxidizing 
action.    When  air  is  shut  off  from  the  soil,  the  processes  going  on 
in  the  latter  are  greatly  changed  in  character,  as  would  be  readily 
imagined  from  the  circumstance  just  mentioned.    The  depth  from 
which  a  soil  sample  is  taken  exerts  an  important  influence  on  the  ac- 
tivity of  the  ferment  contained.    Warington  stated  recently  J  that 
the  ferment  is  always  fo,und  at  the  depth  of  two  feet,  but  with  less  fre- 
quency and  in  a  much  less  vigorous  condition  until  a  depth  of  six  feet 
was  reached.   The  subsoil  nitrogen  proved  to  be  readily  nitrifiable 
when  freely  exposed  to  the  air.   The  evidence  of  the  lysimeter  gauge 
is  against  the  formation  of  any  large  quantities  of  nitrates  in  the  sub- 
soil.   One  twenty  inches  deep  gave  annually  40.2  pounds  per  acre» 
of  nitrates  in  the  drainage  water;  forty  inches  deep,  35  pounds; 
sixty  inches,  38.8  pounds.    Kellner.  Sawano,  Yoskii  and  Makino§ 
found  that  soil  taken  at  a  greater  depth  than  twenty  inches  did  not 
set  up  a  nitric  fermentation  in  dilute  urine.   The  presence  of  a  cer- 
tain amount  of  carbonaceous  matter  seems  necessary  to  nitric  fermen- 
tation, but  this  amount  may  be  very  small  ;|l   Laurent  finds  the  rich- 
est soils  most  favorable  to  nitrification. Scnloesing  and  Muntz  found 
that  sugar,  glycerine,  alcohol  and  other  organic  bodies,  may  replace 
the  carbonaceous  bodies  of  the  soil,  but  Munro  shows  that  they  may 
prove  favorable  to  fermentations  detrimental  to  nitrification,  and  it 
seems  probable  that  certain  compounds  in  green  plants,  freshly  plowed 
under,  may  have  to  undergo  a  preliminary  decay  before  they  are  fit 
for  the  action  of  the  nitric  ferment. 


♦  01.  Adametz,  Botan.  Centralb,  80,  36,  Ann.  agronomiques,  13,  138. 

Cf.  Munro.  J.  H.  M.,  Jour.  Chem.  Soc,  1886,  632-681.  » 
;:  Jour.  Chem.  Hoc.,  1887,  Tr.,  118-129. 

.  I>andwirth8chafU.  Jahrbuch,  15,  712-5  ;  Bied.  Centralb.,  15,  812-3. 
Monro,  Jour.  Chem.  Soa,  1886,  Tr.,  632  Jteq. 
*\  BoUetin  Acad.  roy.  Belgique,  [3],  11,  Na  2  ;  Annales  agronomiquea,  12,  d42L 
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It  is  found  that  a  faint  alkalinity  is  also  a  necessary  condition,  but 
Warington  has  shown  that  an  excess  of  ammonium  carbonate  will  stop 
the  activity  of  the  ferment,  and  that  it  is  resumed  upon  the  addition 
of  gypsum,  upon  the  addition  of  which  sulphate  of  ammonia  and 
carbonate  of  lime  are  formed.   The  presence  of  a  base  such  as  lime, 
with  which  the  acid  may  unite  as  it  forms,  is  another  necessary  con- 
dition, but  an  excess  of  caustic  lime  stops  the  process  ;  carbonate  of 
lime,  on  the  other  hand,  may  be  favorable.    Baumann*  in  summing 
up  his  observations  upon  the  effect  of  the  character  of  the  soil  upon 
the  degree  of  nitrification  says  :    The  amount  of  nitrates  in  unfertil- 
ized, uncropped  soils  is  comparatively  small ;  nitrification  is  much  lesii 
in  soils  rich  in  humus  than  in  those  containing  little.    Nitrates  are 
best  developed  in  lime  soils,  poor  in  humus  ;  less  freely  in  sands  and 
loams.   In  an  uncultivated  soil  bearing  forest  growth,  it  is  impossible 
to  find  nitric  acid."    Warington  has  shown  that  clover  roots  favor  the 
distribution  of  the  nitric  ferment  in  the  subsoil;  Deherain  +  has  in- 
dicated the  probability  that  the  stirring  of  the  soil  by  cultivation,  thus 
causing  fresh  contact  as  well  as  greater  access  of  oxygen,  is  favorable 
to  a  great  increase  in  nitrification ;  Soyka  has  J  shown  that  the  fer- 
ment may  be  distributed  by  the  capillary  movement  of  water.  Woll- 
ny  §  has  shown  an  intimate  connection  between  the  development 
of  carbonic  acid  and  that  of  nitric  acid  during  the  decay  of  the  or- 
ganic matters  of  the  soil.   Professors  Miles |  and  Storer^f  have  em- 
phasized the  practical  importance  of  a  knowledge  of  these  facta  in 
order  that  we  may  draw  most  effectively  and  profitably  upon  the 
nitrogen  reserve  of  our  soils. 

In  addition  to  the  nitric  ferment,  with  its  solvent  action  upon  the 
insoluble,  nitrogenous,  organic  matters  of  the  soil,  another  possible 
intermediary  remains  to  be  noticed.  B.  Frank**  calls  attention  to  the 
fact  that  the  oaks,  beeches,  birches,  pines,  spruces,  larches,  firs  and 
other  forest  trees  are  in  great  degree  destitute  of  the  root-hairs  which 
play  so  important  a  part  in  the  life  activity  of  most  plants,  but  that 
the  rootlets  are  covered  with  a  thick  growth  of  mould,  the  filaments 
of  which  are  most  intimately  woven  into  the  young,  woody  tissues. 
This  mould  is  found  upon  the  roots  of  yearling  growths,  as  well  as 
upon  the  older  trees,  and  is  more  abundant  as  the  soil  is  richer  in 
humus.  It  is  well  known  that  moulds  live  upon  the  elaborated  com- 
pounds in  the  humus,  including  the  insoluble,  nitrogenous  organic 
matters,  and  Frank  believes  that  in  these  cases  the  mould  gives  up  to 
the  rootlets  the  food  which  it  has  prepared  in  a  soluble  form,  thus 
acting  as  a  purveyor  to  the  tree.  This  observation  is  interesting  in 
connection  with  Baumann's  statement  that  nitrates,  which  are  known 
to  be  the  principal  nitrogenous  food  of  plants,  are  absent  from  forest 
soils. 

Direct  Gain  of  Nitrofiren  by  the  Soil. 

"Having  considered  the  means  by  which  the  insoluble,  nitrogenous 
organic  matters  of  the  soil  may  be  rendered  available  for  those  plants 

♦  Landwirthseh.  Vers.  St  33,  301-2. 
t  Annates  agronomiques,  12,  17-24. 

X  Prag.  med.  Wochenschrift,  1885,  No.  25 ;  WoUny's  Forschung.  Agricultur-phy- 
flik,  8,  373 ;  Ann.  agronomiques,  12,  342. 
§  Jour,  t  Landwirthschaft,  34  (1886),  213-320;  Bled.  Centralblatt,  16,  1-11. 
ji  Agricultural  Science,  1,  103, 
1  Agriculture,  Vol.  I. 

♦»Nachrichten  a.  d.  Klub  der  Landwirth  der  Berlin,  1886,  No.  180,  p.  1296;  Bieder- 
mann*s  Centralblatt,  15,  296-7. 
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unable  to  use  them  in  their  insoluble  form,  let  us  direct  our  attention 
to  the  recent  studies  upon  the  direct  gain  of  nitrogen  by  soils  without 
any  intervention  on  the  part  of  the  plant. 

There  has  been  an  animated  discussion  over  the  power  of  the  soil 
to  absorb  ammonia  and  the  conditions  of  such  absorption,  some  main- 
taining that  the  absorption  is  purely  physical,  and  others  that  it  is  in 
great  measure  chemical.   It  probably  partakes  in  varying  degrees  of 
both  characters.   The  physical  absorption  must  precede  the  chemicaL 
and  as  fast  as  ammonia  enters  into  chemical  combination  in  the  soil 
a  fresh  amount  pushes  in  from  the  surrounding  atmosphere,  so  that 
the  tension  of  the  ammonia  vapor  in  the  free  atmosphere  and  in  the 
interstices  of  the  soil  is  constantly  equalized.   It  must  be  admitted 
that  the  testimony  of  experiments  is  as  yet  very  conflicting,  and  there 
is  much  uncertainty,  to  say  the  least,  concerning  the  conditions  of 
absorption.   It  seems  probable  that  the  ammonia  enters  into  insoluble 
combination  chiefly  as  double  humates  and  silicates,  and  is  not  readily 
leached  out  from  the  soil.   Wipprecht*  found  that  wet  clay  contains 
more  ammonia  than  dry.  The  amount  increases  with  the  duration  of  ex- 
posure. When  water  is  evaporated  from  the  clay,  ammonia  is  also  lost ; 
but  more  ammonia  is  absorbed  with  a  given  weight  of  water  than  is 
lost  with  it.   The  practical  importance  of  the  thorough  aeration  of  the 
soil  is  thus  indicated.   Acting  upon  the  supposition  that  ammonia  is 
being  constantly  absorbed  by  and  chemically  united  with  the  soil,  it  is 
possible  to  approximate  the  maximum  amount  available  in  any  given 
time  to  a  given  area  by  exposing  during  that  period  a  vessel  of 
known  area  containing  sulphuric  acid,  and  finally  determining  the 
amount  of  ammonium  sulphate  formed.   Kellner,f  Sawano,  Yoskii  and 
Makino  found  that  there  was  absorbed  in  this  manner  at  Tokio  10.5 
pounds  per  acre  -per  annum. 

Absorption  of  Nitroffenous  Aoids. 

It  seems  certain  that  any  free  nitric  acid  in  the  atmosphere  can  com- 
bine with  the  soil  with  which  it  comes  in  contact,  and  that  there  may 
also  be  a  double  decomposition,  by  which  the  nitrites  and  nitrates  of 
the  atmosphere  may  yield  their  nitro^:en  acids  to  the  soil.  By  a  method 
similar  to  that  used  for  ammonia,  the  above  mentioned  investigators 
have^  determined  the  amount  of  nitrogen  in  the  form  of  nitric  and 
nitrous  acids  absorbed  in  carbonate  of  potash  It  was  found  to  be 
1 16  pounds  per  acre  per  annum,  making  a  total  of  11.67  pounds  of 
nitrogen  absorbed  directly  by  the  soil.  It  is  interesting  to  recall  that 
only  2.2  pounds  of  combined  nitrogen  was  brought  to  the  soil  of  that 
locality  in  the  rain-water.J 

Fixation  of  Free  Nitrogen  in  the  SoU. 

The  investigations  of  recent  years  seem  to  indicate  that  not  only 
the  ammonia  and  nitrogen  acids  of  the  atmosphere  may  contribute  to 
the  stock  of  soil  nitrogen,  but  that  the  free  nitrogen  may  also  add  to 
it,  and  without  the  intervention  of  plant  life;  further,  that  there  are 
at  least  two  agencies  assisting  in  this  Miration,  as  it  is  technically 
termed- 


♦Agricultural  Science,  1,  106. 

fl^ndwirthschattl.  Jalirbuch,  16,701-11 :  Bied.  Centralblatt,  16,  793-5. 
Jet  Heinrichs,  Forachung,  a.  d.  Geb.  d.  Agrikultnr-physik,  4,  446;  Schloesing, 
Comptes  Renders,  82,  1105;  Atwater,  American  Ohem.  Jour.,  6,  No.  6. 
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It  was  observed  by  the  Thenards,  and  their  observations  were  ex- 
tended and  confirmed  by  Berthelot,* that  nitrogen  maybe  fixed  upon, 
vegetable  matter,  such,  for  example,  as  cellulose,  through  the  agency 
of  electricity,  even  of  low  potential.  It  seems  probable  that,  as  there 
is  a  constant  disturbance  of  electrical  equilibrium  at  the  surface  of  th© 
earth,  this  agency  may  be  of  very  considerable  importance  in  its  rela- 
tion in  the  fixation  of  soil  nitroscen. 

Early  observations  of  De  Saussure,  Faraday,  Mulder,  Boussingault, 
Oloez,  and  Koenig  and  Kiesowf  indicate  the  probability  that,  under 
certain  circumstances,  free  nitrogen  may  unite  directly  with  organic 
matter,  and  it  was  thought  probable  that  the  hydrogen  evolved  dur- 
ing decay  united  directly  with  the  atmospheric  nitrogen  to  form  am- 
monia. Armsby,J  in  experimenting  upon  the  loss  of  nitrogen  from 
decaying  organic  matter,  found  that  decaying  organic  substances  in 
the  presence  of  caustic  alkali  are  able  to  fix  free  nitrogen  without  the 
gain  being  manifest  as  nitric  acid  or  ammonia,  and  probably  without 
the  formation  of  these  bodies.  Selmi  found  that  a  little  ammonia  is 
formed  during  the  evolution  of  hydrogen  by  moulds  and  fungi.  De- 
herain  found  that  humus  fixes  a  little  nitrogen  on  exposure  to  the  air, 
as  well  as  in  an  atmosphere  of  pure  hydrogen.  Simon  also  made  the 
same  observation,  though  Sostegni§  directly  disputes  his  results.  The 
most  elaborate  investigations  into  this  subject  are,  however,  those  of 
Berthelot.il  After  experiments  with  uncropped  clay  and  sandy  soils 
under  various  conditions  of  exposure,  this  investigator  arrived  at  the 
conclusion  that  free  nitrogen  is  fixed  upon  the  organic  matter  of  soils 
through  the  agency  of  a  special  ferment;  that  this  process  is  entirely- 
independent  of  nitrification.  The  conditions  under  which  it  is  most 
active  are,  in  some  respects,  those  most  favorable  to  nitrification, 
though  the  experiments  of  Mulder  and  Daherain  seem  to  indicate 
that  the  fixation  is  best  accomplished  in  the  presence  of  limited  sup- 
plies of  oxygen  or  in  the  deeper  layers  of  the  soil.  This  process  is 
scarcely  noticeable  in  winter.  Berthelot  found  that,  on  the  average, 
twenty-five  pounds  of  nitrogen  per  acre  were  fixed  during  the  summer 
season,  and  unhesitatingly  affirms  that  this  process  by  which  the 
soil  gets  its  principal  nitrogen  supply. 


Having  observed  the  several  processes  tending  to  increase  the  nitro- 
gen supply  of  the  soil,  let  us  now  note  briefly  some  of  the  means 
by  which  it  is  diminished. 

It  is  an  unsettled  point  whether  much  ammonia  is  lost  from  the  soil 
by  evaporation.  Berthelot  maintaining  that  there  is,  and  SchloBsing,T 
on  the  other  hand,  that  there  is  a  constant  gain. 

There  is,  however,  no  dispute  that  there  is  a  considerable  loss  of 
nitrates  from  all  soils  by  drainage;  varying,  of  course,  with  the 
abuildance  of  the  nitrates  in  the  soil  and  the  amount  of  drainage 


•Ann.  chim.  phvs.,  lO,  52,  and  12,  457. 

t  Cf.  Storer,  Agriculture,  I,  448-450. 

i  American  Journal  of  Science,  1874,  (3),  8,  337. 

§Landw.  Vers.  Stat,  32,  10-11. 

|j  Bull.  Soc  Chim.  14,  121  seq, ;  Comptes  rendus,  102,  1886,  Na  17 ;  ib.  lOi,  775-784; 
104,  205-209  and  625-630 ;  Ber.  Deut  Cliem.  Gesellscliaft,  1885,  Ret  669 ;  ib.,  18S7, 
Bef.  98;  Annales  agronomiques,  12,  42-43;  Biedermann^s  Gentralblatt,  15,  02-4. 
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water.  Kellner,*  Sawano,  Yoskii  and  Makino,  and  alao  Berthelot,t 
assert  that  this  lose  is  greater  than  the  total  gain  from  atmospheric 
waters.  The  relatively  greater  proportion  of  the  nitrates  lost  in  this 
manner  is  strongly  indicated  by  DeberainJ  in  discussing  the  results  of 
his  own  investigations  and  those  of  Lawes,  Gilbert  and  Warington. 
According  to  the  latter  observations  the  loss  was  sometimes  equal  to 
the  amount  obtained  in  the  crop.  Indeed,  Lawes  and  Gilbert  state 
distinctly  that  they  recover  in  their  crops  only  one-half  to  one-third  of 
the  nitrogen  applied  as  fertilizer. 


There  is,  moreover,  still  another  source  of  loss  to  the  soils,  viz :  the 
liberation  of  free  nitrogen.   Notwithstanding  Ehrenberg's§  recent 
statements  to  the  contrary,  it  seems  certain  from  the  numerous  in- 
vestigations of  ReisetJ  Joulie,  Armsby  and  many  others,  that  free 
nitrogen  is  always  given  off  during  putrefactive  fermentation.  Indeed, 
Miiller^  asserts  that  it  is  given  off  even  during  the  nitrification  of  the 
ammonia  of  urine  in  the  presence  of  alcohol  and  wood  ashes.   It  al- 
ways occurs,  as  Schlossing**  remarked,  when  a  soil  is  subjected  to  fer- 
mentalion  with  limited  supplies  of  air.   His  observations  were  con- 
firmed by  those  of  Deherain  and  Maquenne,tt  Munro,n  Wollny§§  and 
Springer  II  ||.  Strecker^^states,  as  the  result  oif  certain  pot  cultures,  that 
there  is  a  loss  of  nitrogen  from  all  uncrol)ped  soils — sands  and 
loams — which  is  diifcinished  when  the  soil  is  stirred  or  shaded. 
Gayon  and  Dupetit,***  after  a  careful  study  of  denitriAcation^  or  the  re- 
duction of  nitrates  to  ammonia  and  free  nitrogen,  are  led  to  attribute 
it  to  the  action  of  two  special  ferments,  but  this  limitation  of  the  re- 
ducing action  is  disputed.   It  is  well  known  that  this  process  constantly 
occurs  in  soils  to  which  air  has  not  free  access,  as  in  poorly  drained 
lands. 

Relation  of  Plants  to  Loss  and  Gain  of  Nitrofiren. 

Having  noted  the  relations  of  the  air  and  soil  to  the  nitrogen  supt)ly, 
it  remains  to  notice  what  new  variations  may  be  introduced  with  plant 


It  is  placed  beyond  dispute  that  the  leafy  portions  of  plants  do 
absorb  ammonia  directly  from  the  atmosphere,  and  Grandeaufft  i>^- 
timates  that  the  leaf  with  its  acid  juices  may  absorb  ammonia  like 
an  acid  solution ;  but,  as  Atwater  J  %  J  very  well  remarks,  it  seems  improb- 


♦Landw.  Jahrbuch,  15,  1801-11 ;  Bied  Centralb,  15,  793-5. 

t  Comptes  rendus,  104,  205-9;  Ber.  D.  Chem.  GeaeUsch.  1887,  R.  98. 

tAnnales  agronomiquea,  12,  97-112. 

$Zeit8ch  Physioloff.  Chem.  11.  145-179;  Jour.  Chem.  Soc.,  1887,  Ab.,  172. 

II  Cf.  Reiset,  Comptes  rendus,  42, 53  :  Ville.  ib.  43,  143,  K6niff  and  Kiesoow,  Landw. 
Jahrbuch,  1873,  107  ;  Armsby,  Am.  Jour.  Science,  [3]  »,  337  ;  Dietzell,  Biedermann^s 
Centralblatt,  1882,  417;  Reder,  ib.  1884,652;  Morgan,  Landw.  Vers.  Stat,  30,  199  and 
429;  Kellner,  ib.  32.  57. 
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** Comptes  rendus,  77,  203  and  353. 

tt  Ib.,  05,  691,  732  and  854. 

n  Jour.  Chem.  Soc.,  1886,  Tr.,  632-681. 

§§  Jour.  f.  Land.  34,  213-320;  Biedermann's  Centralb.,  16,  1-11. 
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able  that  such  an  absorption  should  contribute  very  largely  to  the 


The  early  experiments  to  which  allusion  has  already  been  made,  of 
Boussingault  and  of  Lawes,  Gilbert  and  Pugh,  indicating  that  free  ni- 
trogen is  not  taken  up  directly  by  the  plant,  have  recently  been  corrobo- 
rated by  the  careful  experiments  of  Deherain  and  Maquenne,*  and  tliese 
latter  experiments  also  indicate  that  free  nitrogen  is  not  ordinarily 
evolved,  at  least  from  the  mature  plant. 

From  the  investigations  of  Boussingault,f  Lawes,  Gilbert  and  Pugh,J 
Hellriegel,§  Schultz|  and  Day,^  it  seems  that  there  is  in  many  cases 
a  loss  of  nitrogen  during  germination  of  the  seeds.  Recent  experi- 
ments upon  peas  by  Atwater  and  Rockwood,**  show  a  loss  during  this 
period,  and  during  a  long  period  afterward  when  the  plant  was  grown 
without  a  supply  of  nitrogenous  food. 

The  indications  seem,  therefore,  to  warrant  the  statement  that  there 
13  no  satisfactory,  direct  evidence  of  any  considerable  direct  absorp- 
tion of  nitrogen  from  the  atmosphere  by  the  plant,  but  that  it  is  prob- 
able that  some  nitrogen  may  be  lost  during  germination ;  and  during 
the  immediately  ensuing  period,  if  the  plant  is  insuflSciently  nourished. 


As  was  remarked  at  the  beginning  of  this  paper,  there  is  practically 
no  claim  that  cereals  and  true  grasses  are  able  to  draw  their  nitrogen 
supplies  directly  from  the  atmosphere,  and  the  whole  dispute  turns 
upon  the  claim  of  that  power  for  the  enriching  crops,  including  chiefly 
the  leguminous  plants.  The  classic  researches  of  Voelcker  long  since 
demonstrated,  that  in  spite  of  the  fact  that  the  clover  crop  removed 
more  nitrogen  from  the  soil  than  most  crops  do,  it  leaves  the  surface 
soil  richer  in  this  ingredient  than  it  was  before.  Lawes  and  Gilbert 
supposed  that  owing  to  the  deep  root  habit  of  the  plant,  and  the 
immense  network  of  roots  left  in  the  surface  soil,  this  enrichment 
is  largely  due  to  the  removal  of  subsoil  nitrogen  to  the  surface. 
Warington  showed  that  nitrification  was  active  at  greater  depths 
during  the  growth  of  clover,  so  that  more  nitrates  are  formed.  Miles 
suggests  that  their  root  residues  may  also  be  more  readily  nitrifiable 
than  those  crops.  Heiden  has  found  that  not  only  is  the  surface  soil 
enriched  by  the  growth  of  clover,  hut  also  the  subsoil. 

As  has  been  noted  previously,  it  has  long  been  supposed  that  these 
plants  possess  the  power  of  using  that  insoluble  portion  of  the  nitro- 
genous organic  matter  of  the  soil  which  is  unavailable  to  other  crops. 
Laws  and  Gilbert  have  urged  that  these  crops,  as  well  as  others,  use 
large  quantities  of  nitrates,  and  have  pointed  to  the  increased  nitrifi- 
cation attendant  upon  their  growth,  as  a  provision  for  the  large  needs 
of  the  crop ;  they  also  found  upon  investigation,  that  both  soil  and 
subsoil  were  poorer  in  nitrates  after  the  growth  of  clover.  Recently^ 
however.  Dr.  Gilbert  *  was  obliged  to  admit  that  cases  sometimes  oc- 

*  Ann.  aKTonom.  12,  192. 

t  Ann.  chim.  phys.,  [2],  67,  5. 

tPhil.  Trans.,  1861,  II.,  499. 

§  Jour.  prak.  Chem.,  64,  190  and  167. 

II  lb  ,  1862,  12a 

1  Jour.  Chem  Soc.,  1880,  Trans.,  64a 
•»  Am.  Chem.  Jour.,  3,  327-43. 
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curred  in  which  the  supply  of  nitrates  did  not  seem  great  enough  to 
meet  the  demand,  and  that  it  seemed  probable  that  these  plants  must 
have  other  sources  of  supply.   Hellriegel  *  states  as  the  result  of  his 
experiments,  that  the  Oraminece,  Cruciferce,  Chenopodiacece^  and 
PolygorhioGm  develop  in  proportion  to  the  supply  of  nitrates  fur- 
nished, other  conditions  being  equal  and  normal,  but  that  this  is  not 
true  of  the  PapilionacecB, — ^the  sub-family  to  which  the  clover,  beans, 
peas  and  similar  plants  belong.    He  observed  the  development 
of  little  tubercles  upon  the  roots  of  the  members  of  this  sub-family, 
and  found  that  after  their  development  the  addition  of  nitrogenous 
fertilizers,  which  up  to  that  period  had  been  beneficial,  produced  lit- 
tle effect;  he  observed  also  that  the  vigor  of  the  plant's  subsequent 
development  was  proportional  to  the  development  of  these  tubercles ; 
hence  he  inferred  that  they  may  act  as  agents  in  the  utilization  of  the 
insoluble  organic  matter  of  the  soil  or  in  the  fixation  of  free  nitrogen. 
Professor  E.  von  Wolff  t  states  that  his  experiments  ten^  to  confirm 
Hellriegel's  results.   Recently  it  has  been  stated  as  the  result  of  ex- 
periment, that  papilionaceous  plants  fertilized  with  large  quantities 
of  nitrates  do  not  develop  these  tubercles,  and  that  they  develop 
more  as  the  supply  of  nitrates  is  less. 

Halations  of  Ozone  ajid  Electricity  Generated  [by  the  Plant,  to  the 

Gkdn  of  Nitrofiren. 

There  may  be  mentioned  in  this  connection  two  ingenious  theories 
of  plant  assimiiation :  (1)  That  the  ozone  generated  in  relatively 
larger  quantities  by  the  leafy  legumes,  oxidizes  more  ammonia,  and  so 
increases  the  proportion  of  nitrates  in  the  atmosphere  immediately  in 
contact  with  the  soil  upon  which  these  crops  are  grown.  ^2)  That  the 
leaves,  acting  as  an  electric  element,  fix  nitrogen  upon  tneir  own  cel- 
lulose, the  more  as  they  are  larger  and  more  abundant. 

Finally,  there  remain  to  be  noticed  the  results  of  a  few  culture  ex- 
periments bearing  upon  the  subject  under  consideration. 

JoulieJ  found  a  gain  of  nitrogen  in  the  case  of  a  mixture  of  ray- grass 
and  clover  grown  in  pots,  and  also  in  the  case  of  buckwheat,  though 
the  gain  was  less  in  the  latter  instance.  He  found  that  the  addition 
of  lime  without  suflScient  potash  and  phosphoric  acid,  and  of  stable  ma- 
nure and  dried  blood  seemed  least  favorable  to  the  accumulation. 
Instead,  however,  of  attributing  the  fixation  of  nitrogen  to  the  action 
of  microbes,  he  questions  whether  the  plant  cells  may  not  rather  be 
regarded  as  the  agents  exercising  that  function. 

Atwater§  found  that  in  the  case  of  peas  grown  by  water  culture 
there  was  a  decided  gain  in  nitrogen,  greatest  when  the  conditions 
were  most  favorable  to  growth,  or,  in  other  words,  when  the  plant  was 
well  supplied  with  plant  food  in  a  form  not  too  concentrated. 

Strecker,  |  after  careful  pot  culture  of  oats  and  lupines,  asserts  that 
the  latter  leguminous  plant  is  not  more  enriching  than  the  cereal  oats; 
that  there  can  be  a  gain  in  nitrogen  only  by  plants  growing  on  very 
poor  soils  and  i>ossessing  the  power  to  take  up  very  small  quantities  of 
nitrogen  at  a  time ;  that  in  many  cases  there  is  a  loss  rather  than  a 
gain. 


♦  Landw.  Vers.  Stat,  88,  464-5. 
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Berthelot,*  experimenting  to  determine  the  eflFect  of  plant  grow^th. 
upon  the  gain  of  nitrogen  in  the  soil,  asserts  that  while  there  ma-y 
be  a  gain  during  natural  vegetation,  the  growth  of  the  higher  plants, 
especially  under  the  conditions  of  cultivation,  is  accompanied  by  it 
loss  of  nitrogen,  and  that  this  tends  to  outbalance  the  gain  arising 
from  the  direct  fixation  of  this  element  in  the  soil. 

Deherain,t  commenting  upon  the  gain  in  nitrogen  of  a  soil  standing 
in  pasture,  as  compared  with  the  loss  observed  in  the  same  land  when 
cropped,  as  it  had  previously  been,  with  beets  and  maize,  notwith- 
standiog  the  fact  that  larger  amounts  of  nitrogen  were  removed  in 
the  grass  crop,  calls  attention  to  the  fact,  that  not  only  was  the  loss  of 
nitrates  from  the  pasture  soil  diminished  by  reason  of  the  diminished 
activity  of  the  nitrifying  organisms,  and  the  increased  assimilation  of 
the  nitrates  present,  by  reason  of  the  longer  period  of  growth  of  this 
vegetation  ;  but  that  by  diflfusion  through  subsoil  waters  and  capillary 
action,  such  a  crop  may  gain  access  to,  and  assimilate  a  portion  of  the 
relatively  more  abundant  nitrates  of  neighboring  cultivated  soil. 

The  mass  of  evidence  at  our  command  is  summarized  by  Wiley,  J  in 
in  the  following  paragraphs: 

1.  The  combined  nitrogen  which  is  the  product  of  vegetable  and 
organic  life  forms  the  chief  source  of  nitrogen  for  the  growing 
plant. 

2.  Before  it  is  assimilable  by  the  plant  it  undergoes  a  process  of 
oxidation  which  is  due  solely  to  a  living  organism. 

3.  The  nitrates  thus  formed  are  absorbed  by  the  plant,  and  the  al- 
buminoids are  formed  from  the  nitric  nitrogen  by  a  process  of  reduc- 
tion. The  nitrates  themselves  are  subject  to  the  action  of  a  ferment 
by  which  deoxidation  takes  place  and  free  nitrogen  and  nitrous  oxide 
are  evolved. 

4.  The  diminution  in  quantity  of  available  nitrogen  thus  supplied, 
is  restored  by  the  fixation  of  free  nitrogen  by  the  action  of  organisms 
in  the  soil,  or  by  the  oxidation  of  free  nitrogen  by  the  interior  cells 
of  the  plants  acting  in  a  manner  analogous  to  the  nitric  ferment  in 
the  soil,  or  by  the  oxidation  of  free  nitrogen  by  electrical  discharges 
or  by  combustion. 

5.  The  quantity  of  combined  nitrogen  brought  to  the  soil  and  grow- 
ing plant  by  rainwater  and  the  atmosphere,  arising  from  the  last  two 
phenomena,  is  an  inconsiderable  amount  when  compared  with  the 
whole  weight  required  by  the  growing  crop. 


UME  AND  HOME- MADE  FERTILIZERS  vs.  OOMMEROIAL  FBRTIL- 

I2;ERS. 


By  Hon.  C.  C.  Musselman,  member  from  Somerset, 


The  subject  assigned  to  me  naturally  deojands  an  argumentative 
style,  and  could  bo  more  properly  given  in  the  form  of  a  report.  Even 
if  I  had  the  ability,  the  subject  before  us  does  not  admit  of  the  spread- 
eagle  style.  It  will  be  given  in  the  language  of  a  plain,  practical  far- 
mer. 

The  matter  here  presented  is,  ^'Lime  and  Home-made  Fertilizers, 

» Comptes  rendus.         625-30;  Ber.  Deut  Chem.  Gqs.,  1887,  Ret  289. 
t  Ann.  agronom,  12,  17-24 ;  Bied.  Centralb.,  15,  436-8. 
i  Proc.  Am.  Assoc  Adv.  of  Science,  1886,  p.  158. 
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against  Commercial  Fertilizers. "  This  is  plainly  a  Commonwealth 
caee,  in  which  every  citizen  in  the  great  State  of  Pennsylvania  is  in- 
terested, directly  or  indirectly.  And,  as  a  member  of  this  Board,  it 
becomes  my  duty  to  make  this  information  to  this  grand  inquest,  the 
State  Board  of  Agriculture. 

It  is  scarcely  necessary  to  mention  that  I  am  not  a  lawyer,  and  con- 
sequently, cannot  promise  to  be  very  formal.  You  can  expect  facta 
and  figures  rather  than  law  and  technicalities  ;  and  truth  rather  than 
poetry.  In  justice  to  all  concerned,  let  me  say  in  the  outset,  that  this 
prosecution  is  only  intended  for  the  guilty,  and  not  for  the  innocent, 
who  do  an  honest  and  a  legitimate  business. 

It  will  be  proven,  to  the  satisfaction  of  every  disinterested  and  un- 
prejudiced mind,  that  there  is  at  least  something  very  wrong  in  this 
great  scramble  for  the  gain  that  is  derived  from  the  manufactuie  and 
sale  of  these  high-sounding  fertilizers. 

According  to  the  annual  report  of  the  State  Board  of  Agriculture, 
there  were  sold  iA  Pennsylvania  during  the  last  year  478  different 
brands  of  commercial  fertilizers.  This  number,  those  brands  not 
rei)orted  and  those  introduced  since'  then  will  swell  the  figures  to  very 
nearly  the  round  sum  of  500. 

That  the  sale  of  many  of  these  superlatively  high-sounding  fertiliz- 
ers are  an  imposition,  and  others  a  down- right  fraud,  will  be  shown  by 
the  following  facts  and  figures :  By  an  actual  count  in  the  annual  re- 
port of  1883,  about  two-thirds  of  all  the  different  commercial  fertiliz- 
ers then  offered  for  sale  sold  for  more  than  their  true  value.  Very 
few,  comparatively  speaking,  were  sold  below  their  reported  commer- 
cial value.   Many  brands  were  sold  at  three  times  their  commercial 
value.    Still  others  were  sold,  and  are  yet  imposed  upon  innocent 
farmers,  at  a  high  price,  which  have  very  little,  and  some  actually 
no  value  at  all.  according  to  the  tabuiar  list  of  analyses,  being 
injurious  rather  than  beneficial.   For  example,  one  brand  was  sold 
(we  will  spare  the  name)  for  fifteen  dollars  per  ton,  while  the  estima- 
ted commercial  value  was  only  eighty-six  cents.   One  brand  was  sold 
for  eight  dollars  per  ton,  while  the  commercial  value  is  given  at  twenty- 
nine  cents  per  ton.   Another  brand  was  sold  at.  ten  dollars,  the  com- 
mercial value  is  given  at  thirty-two  cents.   One  sold  forty-five  dol- 
lars, while  the  commercial  value  was  only  six  dollars  and  sixteen 
cents.    Another  brand  was  sold  for  fifteen  dollars,  while  the  commer- 
cial value  is  reported  at  one  dollar  and  ninety  cents.    Another  high- 
sounding  fertilizer  was  sold  at  the  high  rate  of  fifteen  dollars,  while 
the  commercial  value  was  given,  at  the  low  rate  of  fifty-five  cents. 

Is  there  nothing  wrong  in  all  this?  Is  it  not  time  that  at  least  the 
attention  of  the  people  should  be  called  to  some  of  these  facts  ? 

The  State  Board  was  created  for  the  promotion  of  agriculture  and 
the  good  of  the  farmer,  and  not  for  those  who  are  trying  to  live  upon 
the  sweat  of  the  tiller  of  the  soil  without  giving  him  value.  Do  we 
want  any  more  evidence  to  justify  this  grand  jury  in  finding  a  true 
bill,  at  least  against  some  of  these  parties? 

But  we  are  not  done  yet.  We  will  next  offer  the  confession  of  Al- 
exander Gassbag,  alias  Blowhorn,  an  agent  who  has  turned  State's  evi- 
dence, in  which  he  has  freely  confessed,  after  having  been  caught  in 
the  very  act  of  humbugging  the  farmers  by  exhibiting  vials  like  these 
which  i  hold  in  my  hand,  filled  with  the  ^'  Balm  of  Gilead,"  for  the 
healing  and  fertilizing  of  sick  and  sterile  soils.  One  is  labeled  "  Lichen 
Super  Phosphate,"  and  the  other,  containing  about  the  same  stuff, 
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having  only  a  more  highly-sounding  name,  warranted  pure.  But  a 
"rose  by  any  other  name  will  smell  as  sweet,"  and  so  would  this 
Warranted  Pure  Ammoniated  Superior  Phosphate."  This  is  a 
jaw-breaker"  for  farmers.  Of  course,  farmers  will  know  all  about 
the  contents  of  these  vials  by  simply  looking  and  smelling  at  them* 
It  is  presumed  that  farmers  have  the  sense  of  sight  and  smell  devel- 
oped, at  least  to  a  reasonable  degree ;  of  all  but  the  senses,  the  roost 
essential  to  farmers,  and  the  one  last  discovered,  is  that  of  common 


The  destruction  of  insects  and  larvae  of  insects  at  home  and  at  work 
in  the  soil  by  the  application  of  lime  will  result  in  more  good  to  crops 
than  some  ot  the  worthless  commercial  fertilizers  which  are  sold  at  a 
high  price.  This  sounds  strange,  but  it  is  nevertheless  true,  as  some 
brands  are  without  value. 

Four  hundred  and  seventy-eight  different  brands  of  fertilizers  were 
sold  last  year  in  Pennsylvania.   It  costs  many  thousands  of  dollars  to 
make  the  analyses  of  all  these  fertilizers,  and  to  do  it  again  and  again 
according  to  law,  and  the  farmers  must  pay  this  as  well  as  all  other 
expenses  for  the  making  and  selling  of  these  fertilizers.    It  is  argued 
that  it  costs  the  State  nor  the  farmers  nothing  to  make  these  analyses, 
as  the  law  requires  the  manufacturers  of  these  fertilizers  to  make  a 
report  and  pay  an  annual  license  to  the  State,  according  to  the  amount 
of  goods  they  sell,  and  out  of  this  license  money  the  expenses  of  these 
analyses  are  paid.    With  the  same  propriety  we  could  argue  that  the 
liquor  license  and  revenue  costs  the  drunkard  nothing  nor  the  men 
who  take  their  grog,  who  pay  from  ten  to  fifteen  cents  for  a  sing^le 
draught  of  the  vile  stuff  to  the  dealers  in  intoxicating  drinks,  who  pay 
license  and  revenue  to  the  government  for  the  privilege  of  their  traffic. 
Were  it  not  for  the  liquor  license  and  revenue,  men  could  get  glori- 
ously drunk  for  much  leES  money. 

We  could  bring  the  testimony  of  many  farmers  who  had  their  crops 
injured  by  some  of  these  high-sounding  acid  phosphates,  and  I  am 
willing  to  be  the  first  witness  to  be  called  to  the  stand.  Early  in  the 
beginning  of  this  homeopathic  land  doctrine  I  was  induced  to  make 
a  test  of  some  of  these  fertilizers.  The  following  fertilizers  were  care- 
fully drilled  with  oats,  namely:  Pure  ground  bone  (ground  on  the 
farm  in  a  little  mill  kept  for  that  purpose) ;  another  composition  was 
made  with  poultry  manure,  a  little  plaster  of  Paris,  and  about  twice 
the  amount  of  fine,  dry  road  dust,  all  well  mixed  together;  third,  wood 
ashes,  well  mixed  with  dry  sand  to  make  it  drill  better.  So  much  for 
home  fertilizers.  Then  two  commercial  fertilizers  were  used,  one  dis- 
solved bone,  the  other  an  acid  phosphate.  These  five  different  fertil- 
izers were  carefully  drilled  with  oats,  side  by  side,  with  nearly  the  same 
amount  of  each  in  weight,  with  the  following  results :  Poultry  manure 
and  dissolved  bone  were  about  equal,  and  a  little  the  best;  ground 
bone  and  wood  ashes  were  nearly  alike.  All  of  the  four  named  tests 
proved  beneficial ;  but  the  acid  phosphate,  which  cost  at  the  rate  of 
twenty-five  dollars  per  ton,  proved  a  failure,  not  being  as  good  as  the 
ground  that  had  nothing  drilled  with  the  seed.  It  was  rather  a  dry 
season.  This  experiment  with  an  acid  of  phosphate  agrees  with  the 
experience  of  many  farmers  and  with  the  answer  received  from  Dr. 
Qenth,  the  Chemist  of  this  Board. 

The  following  are  answers  given  to  direct  questions  asked  of  a  chem- 
ist :  First.  Are  not  some  commercial  fertilizers  which  are  offered  for 
sale  an  injury  rather  than  a  benefit  to  plants?  To  which  he  replies: 
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I  do  not  think  that  the  manufactured  commercial  fertilizers  of  any 
firm  are  an  iiyury  to  plants  if  properly  applied  and  the  weather  is  not 
pnfavorable.  Some  varieties  of  acid  phosphates  containing  much  acid, 
if  very  hot  and  dry  weather  would  set  in  immediately  after  application, 
would  be  injurious,  but  these  are  exceptional  cases." 

This  scientific  answer  is  corroborated  by  sad  experience.  Second 
question.  Are  not  the  selling  prices,  and  the  commercial  value  of 
fertilizers,  as  given  in  the  former  reports,  the  best  guide  for  farmers  to 
go  by  ?  This  question  the  doctor  fails  to  answer  directly,  but  says"  the 
publication  of  the  tabulated  list  of  commercial  fertilizers  gives  the 
fanners  the  best  source  of  information,  as  to  their  comparative  value." 
How  many  farmers  of  the  millions  ever  see  the  "  reports  with  the 
tabulated  list?"  The  majority  of  these  reports  go  to  politicians  and 
professional  men,  who  have  very  little  use  for  them.  What  do  farm- 
ers, or  any  body  else,  know  of  the  comparative  value,"  .even  if 
they  should  happen  to  see  a  report,  with  the  "tabulated  list  of  com- 
parative values?"  Why  not  give  the  selling  price  with  the  commer- 
cial value,  in  order  that  the  average  farmer  has  something  to  go  by  ? 

Third  question.  Are  not  some  commercial  fertilizers  sold  for  much 
more  than  they  are  worth  to  the  farmers,  or  much  above  their  com- 
mercial value  ?  To  which  he  gives  the  following  answer :  "  Some  fer- 
tilizers sell  for  more  than  their  commercial  value,  as  estimated  by  the 
analysis,  but  no  one  is  compelled  to  buy  a  brand  which  is  sold  at  a 
price  much  beyond  its  value."  "  No  one  is  compelled  to  buy."  He 
says  this  with  an  understroke,  to  show  that  he  was  either  provoked  or 
in  earnest,  or  both,  at  my  question.  How  many  farmers  have  access 
to  the  chemists'  analyses  ?  Not  one  in  a  hundred  1  And  if  he  has  ac- 
ceiB  to  the  analyses  given  in  the  book  and  on  the  sack,  what  does  the 
average  farmer,  or  anybody  else  know,  even  if  he  has  a  smattering 
knowledge  of  chemistry,  let  that  knowledge  be  ever  so  smattering. 
The  law  compelling  manufacturers  and  dealers  in  commercial  fertil- 
izers to  give  the  analyses  of  their  goods  has  a  good  effect,  as  far  as  it 
is  a  check  upon  wholesale  fraud  and  imposition. 

Let  us  take  for  example  Mapes'  potato  manure,  made  in  New  York 
and  sold  in  Pennsylvania  for  fifty-four  dollars  per  ton,  as  given  in  the 
report  of  1883.  With  6.38  per  cent,  soluable  phosphoric  acid,  4.01  per 
cent,  reverdble  phosphoric  acid,  1.43  per  cent,  insoluable  phosphoric 
acid,  5.93  per  cent,  potash,  4.23  per  cent,  ammonia,  total  amount  of 
valuable  ingredients  about  twenty-two  per  cent,  or  in  other  words, 
nearly  twenty-two  pounds  out  of  one  hundred  are  of  value.  But  how 
much  does  the  average  farmer  know  about  these  ingredients  ?  and 
even  if  he  should  know,  how  much  of  either  of  these  named  ingre- 
dients does  he  want  ?  He  should  know  something  about  this  "  potato 
manure  "  before  he  sends  fifty-two  dollars  to  New  York  for  one  ton 
of  something  of  which  only  about  one-fifth  is  even  claimed  to  be  of 
any  value  ?  This  potato  manure  may  be  all  right,  but  can  a  common 
or  even  an  uncommon  farmer  afford  to  risk  fifty-two  dollars  for  a  ton 
of  stuff  of  which'  he  knows  absolutely  nothing  ? 

Sulphate  Ammonia,"  manufactured  in  New  York  and  sold  for  one 
hundred  dollars  per  ton,  "Acme  Tobacco  Compound."  manufactured 
in  Maryland  and  sold  at  forty- six  dollars  per  ton,  ''Cabbage  Fertil- 
izer," sold  at  fifty-two  dollars  per  ton,  and  the  so  called  "  Complete 
Manure,"  for  light  soils,  manufactured  in  New  York  and  sold  in  Penn- 
sylvania and  elsewhere  at  fifty-lour  dollars  per  ton.  And  so  we  could 
go  on.    What  nonsense  for  farmers  to  pay  enormous  prices  for  par- 
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ticular  fertilizers  for  the  raising  of  particular  crops !  Money  sent  to 
New  York,  Boston,  Baltimore,  Chicago  and  elsewhere,  for  a  composi- 
tion of  which  they  know  absolutely  nothing,  with  which  they  exi>^et 
to  raise  a  particular  crop,  while  they  are  wasting  and  treading  under 
foot  the  same  materials  and  fertilisers  with  which  they  are  all  well 
acquainted.  Fertilizers  not  only  calculated  to  raise  a  particular  crop, 
but  fertilizers  that  every  good  farmer  well  knows  will  grow  every 
plant  from  the  hyssop  on  the  wall  to  the  oak  in  the  forest. 

I  am  fully  aware  of  the  position  I  occupy,  and  expect  to  be  criti- 
cised; but  the  truth  will  bear  criticism,  and  will  stand  though  the 
heavens  fall.    In  this  connection,  let  me  say  that  many  honest  and 
conscientious  parties  are  engaged  in  the  sale  and  manufacture  of  com- 
mercial fertilizers,  who  are  doing  a  fair  and  honest  business,  and  are 
making  a  good  article,  if  farmers  could  know  the  good  from  the  bad, 
and  may  sell  an  inferior  article  at  a  high  price,  and  believe  it  to  be 
all  right.   We  will  give  an  example :  One  of  our  merchants  made  a 
pioposition  to  one  of  our  best  farmers  upon  the  faith  he  had  in  the 
goods  he  handled.    He  made  the  following  offer:  The  farmer  was  to 
put  out  a  certain  field  in  wheat,  on  the  one-half  of  which  he  should 
use  the  fertilizer  which  the  merchant  was  selling,  and  give  hira  the 
amount  of  wheat  which  that  half  produced  over  the  other  half  that 
had  no  fertilizer.   The  result  was  that  the  half  of  the  field  that  had 
no  fertilizer  yielded  just  twelve  bushels  of  wheat  more  than  the  other 
half  with  the  fertilizer.   Now,  if  the  farmer  had  bought  the  fertilizer, 
he  would  have  lost  his  investment,  together  with  the  twelve  bushels 
of  wheat. 

One  thing  stands  in  favor  of  commercial  fertilizers.  They  were  in- 
strumental in  more  generally  introducing  the  grain  drill,  by  which 
nearly  every  grain  is  put  to  its  proper  place,  and  in  a  furrow  that  will 
serve  as  a  protection  and  support,  where  a  fine  fertilizer  can  give  to 
the  crop  a  good  start  and  all  the  virtue  that  is  in  it.  Here  is  the  point 
where  many  farmers  are  deceived,  and  give  undue  credit  to  fertilizers 
— namely,  by  the  immediate  effect  of  all  the  virtue  contained  in  the 
fertilizer,  with  the  additional  advantage  of  the  work  of  the  drill,  never 
taking  into  account  the  lasting  effect  and  the  money  it  costs.  The 
drilling  of  a  good  fertilizer,  with  the  seed  to  give  the  plant  a  start,  we 
heartily  indorse ;  but }  ou  want  something  which  you  know,  aAd  some- 
thing that  costs  less  money  than  the  prices  generally  asked  for  a  com- 
mercial fertilizer. 

There  are  some  commercial  fertilizers  worth  buying,  not  for  general 
use,  but  in  an  emergency,  where  you  can  do  no  better,  if  farmers  could 
know  the  good  from  the  bad.  Tie  best  are  generally  loo  high  in  the 
price,  and  the  worst  are  dear  as  a  gift.  Many  fine  stimulating  fertili- 
zers can  be  manufactured  on  the  farm  and  in  the  neighborhood  where 
they  are  to  be  used  from  materials  which  too  often  go  to  waste,  which 
could  be  utilized  and  applied  for  much  less  expense  than  the  price 
generally  paid  for  commercial  fertilizers,  fertilizers  that  would  always 
be  sure  and  safe  and  have  the  effect  of  some  of  the  best  commercial 
fertilizers.  Let  it  be  remembered  that  farmers  as  a  rule  make  more 
by  what  they  save  than  by  what  they  make.  There  could  be  no  ob- 
jection to  a  home  manufactory,  where  materials  of  the  neighborhood 
could  be  utilized,  and  where  the  farmers  could  acquaint  themselves 
with  the  character  of  the  party  manufacturing  and  the  character  of 
the  goods  they  buy. 

Bone  is  an  excellent  fertilizer,  if  you  could  know  the  purfe  article 
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from  what  you  can  see  of  it  in  the  inside  of  the  sack,  for  very  few 
farmers  ever  pretend  to  know  anything  they  can  learn  from  the  hiero- 
glyphics on  the  outside  of  the  sack.  Farmers  should  utilize  every  bone 
on  their  premises,  and  even  buy,  if  they  can  get  a  pure  article  at  a 
fair  price  ;  but,  in  the  language  of  Holy  Writ, "  Beware  of  false  proph- 
ets ;  beware  of  the  leaven  of  the  pharisees;  beware  of  covetousness.'^ 
And  let  us  add,  beware  of  acid  phosphates  and  the  homeopathic  land 
quacks,  who  go  about  the  country  seeking  whom  they  may  devour," 
with  well- committed  speeches,  pictures  and  advertisements,  exhibiting 
vials  filled  with  the  balm  of  Gile ad,"  for  the  healing  of  sick  and 
consumptive  soils,  who  talk  like  philosophers  upon  a  subject  they 
know  practically  very  little  about. 

Let  ine  ask  in  all  sincerity,  is  there  nothing  wrong  in  this  great 
scramble  for  the  gain  that  is  derived  from  the  traffic  of  commercial 
fertilizers? 

Is  therp  nothing  wrong  where  farmers  are  induced  to  pay  high  prices 
for  fertilizers  that  have  very  little,  if  any,  value,  and  after  waiting 
patiently  for  a  season  to  find  their  hopes  blasted  and  their  money 
gone  ?  So  much  lor  commercial  fertilizers.  We  will  now  see  what  can 
be  said  for  home  fertilizers. 

All  fertile  soils  are  composed  of  five  principal  elements — namely, 
calcareous  matter  or  lime,  aluminous  mattei:  or  clay,  silicious  matter 
or  sand,  dead  vegetable  matter  or  humus,  and  water.  All  these  in  proper 
proportion  are  absolutely  necessary  for  all  and  every  good  crop,  and 
not  a  blade  of  grass,  nor  a  single  frrain  can  grow  without  lime,  and 
where  nature  has  not  furnished  a  sufficient  supply  it  must  be  supplied 
by  artificial  means. 

Skinner,  in  his  Elements  of  Agriculture,  when  speaking  upon  the 
subject  of  lime,  says"  "If  farmers  have  not  often  recourse  to  thism'eans 
of  increasing  the  value  of  their  lands,  it  is  because  they  are  generally 
ignorant  of  the  good  effect  it  produces,  or  because  they  do  not  know 
in  what  circumstance  liming  can  be  advantageously  effected."  The 
same  author  says :  The  beneficial  effect  of  lime  is  sometimes  not  seen 
until  the  second  or  third  year."  It  often  shows  a  very  good  effect  the 
first  year.  This  depends  upon  certain  conditions  and  circumstances. 
We  say  the  farmer  who  expects  the  same  result  the  first  season  from 
lime  that  he  does  of  some  active  go  off-at-once-or-never  fertilizer, 
which  must  do  all  it  ever  can  do  the  first  season,  knows  very  little  of 
the  nature  of  lime. 

Nearly  all  acid  phosphates  must  do  their  work  ttie  first  year  or  never. 
If  it  happens  to  be  a  dry  season,  it  will  not  only  refuse  to  do  its  work, 
but  may  prove  an  injury,  as  stated  by  Dr.  Gauth  and  confirmed  by 
the  experience  of  thousands  of  farmers.  Yet  farmers  are  asked  to 
risk  their  money  for  a  high-priced,  dangerously  corrosive,  unknown, 
doubtful  stuff,  while  they  stumble  over  materials  which  are  well  known 
to  be  sure  and  safe — materials  that  could  be  utilized  for  a  trifle,  ma- 
teiials  that  only  serve  to  pollute  the  God-given  elements  of  air  and 
wat^r,  to  the  detriment  of  health  and  comfort. 

There  are  three  different  forms  of  lime,  namely,  carbonate,  sulphate 
and  phosphate  of  lime,  and  upon  theee  three  different  forms  of  lime 
''hang  all  the  law  and  profits  "of  successful  farming.  And  by  the 
application  of  common,  or  carbonate  of  lime  to  the  soil,  all  three 
forms  of  lime  will  be  added,  and  every  fertilizing  element  contained 
in  the  best  commercial  fertilizer,  in  a  greater  or  less  degree,  according 
to  the  quality  of  the  lime  used  and  the  condition  of  the  soil.  This  posi- 
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tion  was  stoutly  denied  at  our* last  annual  meeting  by  a  gentleman 
traveling  in  the  interest  of  commercial  fertilizers;  especially  was  it 
denied  that  phosphate  of  lime  could  be  produced  by  the  application 
of  common,  or  carbonate  of  lime.  The  correctness  of  my  theory  will 
be  proven  by  facts,  figures  and  good  authority.  Standing  as  I  do,  in 
the  midst  of  an  intelligent  audience,  at  the  fountain  of  agricultural 
knowledge,  and  surrounded  by  these  able  professors,  I  ask  you  to  cor- 
rect me  if  1  make  a  mistake,  stand  by  me  only  as  far  as  I  stand  lyy 
the  truth. 

We  have  taken  the  broad  position — let  us  repeat  it — that  by  liming 
all  the  different  forms  of  lime  are  made,  in  some  degree,  as  well  as  all 
the  principal  elements  found  in  a  complete  commercial  fertilizer, 
namely,  phosphoric  acid,  potash  and  ammonia.  Some  of  these  will 
have  to  be  made  by  lime  in  a  round-about-way,  but  it  will  get 
there. 

Soils,  especially  clayey  soils,  contain  more  or  less  sulphuric  acid,  or 
oil  of  vitrei,  in  a  mild  form.  And  any  chemist,  and  he  need  not  be 
a  chemist  to  know,  that  carbonate  of  lime  brought  in  contact  with 
sulphuric  acid  will  produce  sulphate  of  lime,  which  is  gypsum,  some- 
times called  plaster  of  Paris,  or  land  plaster,  after  it  is  pulverized., 
which  has  the  power  of  attracting  and  fixing  ammonia,  the  very  heart 
of  all  fertilizers,  and  composed  oif  hidrogen  and  nitrogen.  Here  we 
have  already  two  forms  *of  lime,  namely,  carbonate  and  sulphate  of 
lime,  together  with  ammonia,  which  contains  the  little  nitrogen  some- 
times printed  on  the  outside  of  the  phosphate  sack. 

Being  only  a  plain,  practical  farmer,  amounting  to  not  very  much, 
especially  in  a  scientific  discussion,  I  brought  with  me  Prof.  Johnson^s 
work  on  Elements  of  Agricultucal  Chemistry  and  Geology,  by  which 
will  be  proven  every  assertion  I  have  made,  or  do  now  make,  upon 
this  subject. 

Professor  Johnson,  speaking  upon  the  importance  of  lime  as  a  fer- 
tilizer, and  phosphoric  acid,  says:  "  It  happens  that  limestone  inva- 
riably contains  phosphoric  acid,  and  a  proportion  of  it  usually  in- 
creases with  that  of  the  visible  remains  of  animals,  shells,  corals, 
<fec.,  which  occur  in  it.  In  the  magnesian  limestones  of  the  county 
of  Dorham  I  have  found  the  proportion  of  phosphate  of  lime  to  be 
as  small  as  0.15  per  cent.,  while  limestones  from  Lenarkshire,  analyzed 
in  my  laboratory,  amounted  to  1^  per  cent,  or  one  hundred  pounds  of 
the  burned  lime  contained  as  much  as  2^  pounds  of  phosphate  of 
lime." 

In  addition  to  the  evidence  given  as  to  the  formation  of  sulphate 
of  lime  (gypsum)  by  applying  lime  to  soils  containing  acids.  Professor 
Johnson  goes  further.  When  speaking  on  the  subject  of  lime  in  con- 
nection with  sulphur  and  sulphuric  acid,  he  says:  ''This  acid  exists 
in  combination  with  lime  in  the  state  of  gypsum."  This  confirms  the 
opinion,  that  by  the  burning  of  lime  with  bituminous  coal,  or  any 
other  fuel  containing  sulphur,  that  sulphate  of  lime  or  gypsum  is 
formed. 

lime  has  a  very  beneficial  effect  upon  sandy  soils  by  ita  chemical 
and  physical  action,  principally  by  forming  silicate  of  lime  (another 
form  of  lime  made  by  liming),  thus  making  available  plant  food  out 
of  bound-up  and  inactive  material  by  its  chemical  action,  and,  physic- 
ally, by  making  sandy  soils  more  cohesive  and  retentive. 

Lime  has  chemically  and  physically  a  powerful  effect  upon  clayey 
soils.   Chemically  it  is  a  great  neutralizer;  clayey  soils  contain  mpre 
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-or  less  sulpharic  acid,  in  itself  a  very  corrosive  element  and  a  deadly 
poison,  this  it  converts  into  wholesome  plant  food,  both  directly  and 
indirectly. 

Lime  is  a  great  meliorater,  helping  to  make  heavy  soils  warmer  and 
lighter,  and  light  soils  heavier.  Lime  which  fills  the  store  house  of 
nature  is  the  most  generally  used,  and  does  perhaps  more  to  lay  the 
foundation  of  a  fertile  soil  and  to  maintain  it  than  all  other  fertilizers 
put  together.   So  much  for  lime. 

A  mere  reference  to  someiof  the  other  home  fertilizers  can  be  made. 
Such  as  barn-yard  manure,  both  solid  and  liquid ;  manure  from  the 
poultry  house,  pig- pen  and  privy;  swamp  muck  or  peat,  ashes  and 
road  wash.  Last  but  not  least  are  green  crops,  natures  own  fertilizers, 
^nd  lime  with  its  many  beneficial  effects  will  always  bring  clover  and 
^  better  sod,  than  by  turning  down  the  old  carpet  that  is  trodden  by 
the  tiller  of  the  soil,  and  given  in  exchange  for  something  better. 
With  the  above  mentioned  home  fertilizers  properly  husbanded  and 
applied  is  the  surest,  nearest  and  cheapest  road  from  a  sterile  to  a 
fertile  soil. 

There  are  continually  great  hills  of  manure,  reeking  with  fermenta- 
tion, sending  out  like  so  many  young  volcanoes,  the  valuable  gases  on 
out  spread  wings,  to  the  ends  (jf  the  earth,  to  pollute  the  air.  While 
rivers  of  the  liquid,  the  soluble  part  and  the  very  life  blood  of  the 
^ung  hill,  are  running  down  the  highway  of  nature,  to  sow  the  seed 
of  death  and  destruction. 

This  carelessness  and  waste  is  in  a  great  measure  encouraged  by 
«ome  of  these  modern  land  quacks,  who  by  their  theory  to  educate 
farmers  to  the  belief  that  it  does  not  pay  to  handle  and  utilize  these 
things,  when  a  vest  pocket  full  of  some  low-grade  and  high-priced, 
•climax,  ammoniated,  acid  superphosphate,  well  shaken  together,  will 
do  the  work.  It  will  be  only  a  question  of  time  when  the  wisdom  of 
these  modem  philosophers  will  become  necessary  to  decide  the  press- 
ing question,  as  to  whether  it  would  pay  best  to  move  the  barn  or  the 
<iuDg-pile 


The  name  ct^mplete  fertilizer  for  a  manurial  compound  has  such  a 
winning  sound  to  it,  and  affords  such  golden  opportunity  to  the  glib- 
tongued  phosphate  agent  to  dazzle  the  eyes  and  deplete  the  pockets 
of  the  unwary  farmer,  that  I  feel  called  upon  to  put  the  said  farmer 
on  his  guard  a  little,  and  call  his  attention  to  a  few  facts  before  he  goes 
too  deeply  into  fancy  fertilizers. 

it  is  true  that  plants  require,  for  full  fertilization,  three  prominent 
manurial  elements,  viz :  Phosphoric  acid,  potash  and  nitrogen.  To 
secure  a  healthy  and  vigorous  growth,  a  crop  must  be  abundantly  sup- 
plied with  these  elements  from  some  source.  The  question  is  from 
whence  ?  Must  we  buy  them,  or  are  some  of  them  already  in  the  soil  ? 
or  will  they  come  without  their  costly  purchase?  In  soils  remarkably 
fertile,  like  our  Chester  and  Lancaster  county  soils,  experiments  and 
experience  have  pretty  fully  shown  that  one  of  these  manurial  ele- 
ments has  been  more  seriously  exhausted  than  the  others.   The  heavy 
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grazing  and  wheat  raising  for  a  long  series  of  years  have  depleted  the- 
phosphoric  acid  to  a  dangerous  extent,  and  all  testimony  shows  that 
its  return  to  the  soil  again  from  some  source  is  a  matter  of  prime- 
necessity.  The  manner  in  which  most  of  our  crops  respond  to  an  ap- 
plication of  dissoluble  bone  or  rock  show  this ;  and  I  need  not  multi- 
ply words  to  prove  the  great  benefit  farmers  have  derived  from  tlie 
judicious  use  of  phosphate  of  lime. 

But  is  this  true  of  potash  ?  Have  we  any  experiments  showing  good 
results  from  the  application  of  pure  potash  ?  If  so,  I  fail  to  remembei^ 


It  will  not  do  to  cite  the  use  of  ashes !  It  may,  and  generally  does^ 
contain  several  things  good  for  plants,  other  than  potash. 

The  burning  of  brush  heaps  is  often  cited  as  evidence  that  ashes  is 
a  splendid  fertilizer  for  crops.  But  were  the  rich  spots  the  result  of" 
the  presence  of  potash  from  the  ashes,  or  from  the  heating  or  burning 
of  the  soil  ?  The  feldspar  rock  of  this  section  probably  yields  potash 
enough  for  all  practical  purposes,  without  any  unnecessary  outlay  to 
procure  it  from  other  sources. 

How  is  it  with  nitrogen  ?  This  you  know  is  the  big  card  with  the- 
complete  fertilizer  men.  With  much  plausibility  they  attempt  to- 
show  it  as  the  most  valuable  part  in  prepared  plant-food.  But  does- 
experiment  or  experience  show  this  to  be  true  ?  Of  course,  nitrogen 
in  some  form  is  an  important  component  part  in  plant  organization^ 
and  an  ample  supply  must  be  furnished  healthy  plants. 

Part  of  this  must  Represent  in  the  soil,  but  probably  not  that  it  may 
enter  directly  into  the  plant,  but  on  account  of  its  action  on  the  other 
soil  elements,  rendering  them  available  to  the  plants.  Some  late  ex- 
periments of  Professor  Atwater,  show  that  more  than  one-half  the 
nitrogen  contained  in  the  grown  plant  must  have  come  from  the  air^ 
His  experiments  with  plants  grown  in  pure  sand  and  treated  with 
definite  amounts  of  nitrogen,  show  that  a  portion  of  nitrogen  must  be 
present  in  the  sand  to  give  the  plant  start  enough  to  enable  it  to 
gather  its  main  supply  from  outward  sources.  He  also  proved  that  in  field 
experiments  heavy  applications  of  nitrogens  were  unprofitable,  not  at 
all  in  proportion  to  their  cost.  This  agrees  with  very  many  field  ex- 
periments made  by  myself  on  the  experimental  farm.  We  used  nitro- 
en  from  several  different  sources,  and  in  varying  quantities ;  the  re- 
sults were  not  at  all  satisfactory.  Some  ploti  treated  with  nitrogen 
actually  grew  poorer  during  the  five  year  course  than  where  no  fer- 
tilizer at  all  was  used. 

,  The  presence  of  nitrogen  in  a  ground  bone  is  of  value  indirectly.  It 
assists  in  the  speedy  disintegration  of  the  bone ;  and  this  is  the  reason 
why  a  raw  bone  is  better  than  a  charred  bone,  from  which  all  nitro- 
genous matter  has  previously  been  expelled.  Nitrogen  is  a  popular 
ingredient  with  manufacturers  and  dealers  in  commercial  fertilizers,, 
because  it  makes  an  uncertainty  about  its  value  that  enables  them  to- 
increase  their  profits,  without  ready  detection,  and  as  before  stated,, 
gives  opportunity  for  plausible  theorizing  on  the  advantages  of  special 
fertilizers  for  special  crops. 

A  few  years  ago  the  idea  of  compounding  a  fertilizer  in  accordance 
with  the  component  parts  of  the  crop  to  be  grown  was  adopted  by 
some  manufacturers,  and  much  talked  of,  but  practically  it  proved  t(> 
be  of  little  value.  Science  was  not  accurate  enough  for  such  close 
work.  Lawes  and  Gilbert  compounded  special  fertilizers  for  wheat 
and  turnips,  just  in  the  right  proportion  to  make  the  grain  and  straw 


them. 
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of  the  one  and  the  root  and  top  of  the  other.  On  application  the  fer- 
tilizers Beemed  to  do  well,  but.  to  the  great  surprise  of  the  experimen- 
ters, when  they  tried  the  wheat  fertilizer  on  the  turnips  and  the  tur- 
nip fertilizer  on  the  wheat,  they  responded  much  better  than  when 
treated  with  their  own  special  fertilizer. 

It  is  possible  that  the  sandy  soil  of  Maryland  and  Delaware  or  the 
completely  worn-out  Southern  soils,  may  require  something  like  a  com- 
plete manure ;  but  with  soils  like  ours,  with  latent  stores  unreached 
and  unexhausted;  with  the  evidence  of  years  of  experience  that  phos- 
phoric acid  is  the  ingredient  needed,  it  is  folly  to  waste  hard-earned 
money  in  useless  outlays  on  plausible  but  deceptive  theories.  Brother 
farmer,  stick  to  a  well -dissolved  South  Carolina  rock  tUl  we  see  further 
evidence  that  something  else  is  needed.   It  has  been  a  godsend  to  the 
farmers  of  my  section.    I  do  not  want  to  see  them  turn  their  backs  on 
it  too  hastily.   It  furnishes  phosphoric  acid  cheaper  than  from  any 
other  source ;  much  more  so  than  bone,  and  I  am  surprised  that  so 
many  farmers  imagine  they  must  mix  a  portion  of  bone  with  their  dis- 
solved rock  to  give  it  permanancy^  as  they  claim.    It  is  permanent 
because  it  is  unappropriated  by  the  crop.    But  phosphoric  acid  is  not 
volatile.   If  not  used  it  is  still  there.   If  you  want  to  put  on  more 
than  is  needed  for  the  wheat,  all  right ;  but  buy  it  in  the  cheapest 
form.    I  think  it  is  better,  as  far  as  possible  at  least,  to  apply  your 
fertilizer  for  every  crop.   You  then  have  no  unnecessary  outlay  of 
money.    Any  other  plan  savors  of  eating  two  breakfasts  at  one  meal 
hoping  thereby  to  do  very  well  without  your  dinner.    In  speaking  so 
strongly  as  I  have  in  favor  of  acidulated  rock  as  our  main  purchasable 
fertilizer,  I  do  not  mean  to  encourage  the  neglect  of  the  farm  supply 
of  manures.   Indeed,  I  think  the  more  rock  you  use  the  more  yard 
manure  you  should  make  and  apply.   To  get  the  most  good  out  of 
either,  they  should  go  together.   The  yard  manure  will  furnish  all  the 
I>otash  and  nitrogen  you  need  without  buying  any  more,  and  its  me- 
chanical action  will  keep  your  soils  in  good  condition  for  yielding 
heavy  crops. 


THE  USB  OF  OOMMKEtOIAIi  FERTILIZBRS. 


At  the  annual  meeting  of  the  Board,  after  the  address  of  Hon.  J. 
W.  Hickman  on  the  use  of  commercial  fertilizers,  the  following  ques- 
tions and  answers  followed : 

J.  P.  Barnes  of  Lehigh.  What  kind  of  fertilizer  do  you  use  upon 
the  land  alluded  to  ? 

Mr.  Hickman.  I  am  not  willing  to  advertise  any  particular  fertilizer, 
and  hence  would  prefer  not  to  answer.  While  I  have  my  individual 
opinions  as  to  which  is  the  best  fertilizer  in  the  market,  I  do  not 
think  that  this  would  be  the  proper  place  to  advertise  it.  Suffice  it 
to  say  that  it  was  a  "complete  fertilizer — that  is,  one  containing 
phosphoric  acid,  potash  and  nitrogen. 

John  McDowell  of  Washington.  Was  the  amount  of  rainfall  taken 
into  consideration?  We  all  know  that  the  amount  of  rain  has  much 
to  do  with  the  action  of  a  commercial  fertilizer. 

Mr.  Hickman.  I  will^  reply  to  the  gentleman  by  asking  a  question. 
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When  he  applies  a  heavy  coat  of  barn-yard  manure  for  potatoes  or 
corn,  does  not  the  amount  of  rainfall  have  very  much  to  do  with  its 
action?   Is  not  the  crop  damaged  and  lessened  by  dry  weather?  Is 
not  the  yield  much  less  during  a  dry  season  than  during  a  wet  one  9 
This  objection  holds  good  everywhere,  and  may  as  readily  be  raised 
against  barn-yard  manure  as  against  commercial  fertilizers.  Tiie 
difficulty  often  lies  here — a  wet  season  with  heavy  rains,  hard  freezes, 
and  ice  on  the  surface  injures  the  crop  and  decreases  the  yield.  This 
is  attributed  tp  the  commercial  fertilizer,  when  the  same  or  worse 
would  have  happened  with  barn -yard  manure.    Too  often  the  fertilizer 
receives  the  blame  of  every  accident  or  setback,  and  we  are  told  that 
their  application  will  not  pay,  and  that  you  cannot  get  your  money- 
out  of  fertilizers. 

To  a  gentleman  with  whom  I  am  familiar,  as  also  are  others  here,  I 
said  "  I  want  you  to  put  five  hundred  pounds  of  fertilizer  on  an  acre 
of  your  field,  I  to  furnish  the  fertilizer,  and  put  your  barn-yard  manure 
in  an  ordinary  coat  alongside.  I  want  you  to  plow  the  manure  down 
in  the  usual  way.  I  will  not  charge  you  anything  for  the  fertilizer, 
but  will  take  my  chances  in  the  extra  crop  which  it  produces."  The 
season  was  very  dry,  and  the  weather  was  very  bad  for  com,  which 
was  very  late  in  earing.  I  saw  him  again  in  March,  and  asked  him 
for  the  result.  He  said,  "  I  am  ashamed  to  tell  it,  and  I  did  not  intend 
to  bother  you."  I  said,  '*Tell  the  truth  about  it,  for  the  facts  should 
stand."  He  said,  "  I  measured  carefully,  and  there  was  two  bushels 
more  com  on  the  acre  which  had  no  fertilizer  than  there  was  where 
the  fertilizer  had  been  applied."  I  then  said,  "Did  you  observe  that 
the  acre  upon  which  no  fertilizer  was  put  also  beat  that  to  which  you 
gave  a  good  coat  of  barn-yard  manure?"  He  admitted  this  fact,  but 
stated  that  it  had  not  occurred  to  him  before  that  this  fact  influenced 
the  experiment  or  its  result  in  the  least.  The  argument  which  was 
good  against  the  commercial  fertilizer  was  equally  good  against  the 
barn-yard  mnnure;  in  fact,  in  a  dry  season  the  land  to  which  yard 
manure  is  applied  will  usually  be  the  worst. 

Under  a  foreclosure,  a  gentleman  well  known  to  some  who  are  here 
to-night,  bought  the  land.  He  was  on  the  wheat  field  (the  same  plot 
to  which  the  fertilizer  and  manure  had  been  applied  the  preceding 
year  to  corn),  and  said,  "What  is  the  matter  with  this  portion?  It 
has  double  the  crop  per  acre  that  is  on  the  balance  of  the  field.  Why 
is  it? "  It  was  explained  to  him  that  it  was  the  eflfect  of  the  fertilizer, 
which  the  owner  obtained  free  of  cost,  because  it  did  no  good  to  his 
crop.  From  any  elevated  position  this  plot  of  fertilized  ground  could 
be  readily  picked  out  from  the  rest  of  the  field. 

The  difference  between  a  good  and  a  poor  crop  is  often  widened  by 
the  fact  that  in  the  latter  case  the  ground  is  left  bare  and  unprotected 
from  the  sun.  Where  there  are  plenty  of  grass  roots  and  plenty  of 
grass  (or  other  crop)  covering  the  ground  it  does  not  suffer  nearly  so 
much  from  the  direct  rays  of  the  sun.  When  we  sow  clover,  we 
manure  it  and  enrich  the  ground,  so  that  we  may  get  a  crop.  During 
a  wet  season  there  is  plenty  of  water  to  render  the  available  food  in 
the  soil  soluble  and  enable  the  crop  to  obtain  the  benefit  of  it;  if  the 
season  is  dry,  that  is  not  the  case ;  but  if  we  have  the  fertilizer  in  its 
most  soluble  form,  we  then  enable  the  crop  to  get  it  that  much  easier. 
When  the  temperature  of  the  air  is  up  to  ninety  degrees,  every  cubic 
foot  carries  a  large  amount  of  moisture.  Put  a  pitcher  of  ice- water  out 
in  this  air  and  the  outside  becomes  moist.   This  moisture  comes  from 
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the  air  outside  of  the  pitcher,  by  cooling  the  air  parts  with  its  moist- 
ure, which  is  deposited  upon  the  outside  of  the  pitcher.  Air  at  ninety 
degrees,  when  reduced  to  seventy- five  degrees,  will  in  this  way  give 
up  about  one-half  of  its  moisture.  Black  your  boots  during  the  driest 
day  of  the  season,  and  walk  through  a  heavy  growth  of  clover,  the 
gloss  will  be  taken  off,  because  the  air  under  the  clover,  being  cooler 
than  that  above,  parts  with  its  moisture,  which  is  deposited  upon  your 
boots. 

Mr.  J.  A.  Herr  of  Clinton.  What  are  the  comparative  values  of 
available  phosphoric  acid  from  South  Carolina  rock  and  that  from 
bone  ? 

Mr.  Hickman.  There  is  no  difference  in  actual  value,  a  pound  of 
availab  e  phosphoric  acid  having  the  same  value  no  matter  what  its 
source  may  be.  This,  however,  is  not  the  case  with  the  insoluble 
form. 

J.  A.  Herr.  What  will  probably  be  the  effect  of  the  continued  ap- 
plication of  a  fertilizer  which  only  contains  phosphoric  acid  ? 

Mr.  Hickman.  The  effect  of  a  continued  application  of  phosphoric 
acid,  or  of  any  one  element,  must  necessarily  be  to  sooner  or  later  ex- 
haust the  other  two.   The  store  of  potash  in  the  soil  may  be  so  large 
that  it  cannot  be  exhausted  for  a  long  time;  but  the  time  must  come 
when  it  will  be  exhausted.   You  may  go  on  applying  South  Carolina 
rock  indefinitely,  if  by  feeding  heavily,  s^nd  applying  the  resulting 
manure  to  the  farm,  you  keep  up  the  supply  of  the  other  two  ele- 
ments in  this  way ;  but  it  will  not  do  long  to  continue  the  use  of  any 
single  element  where  no  yard  manure  is  applied.   It  is  much  more 
economical  to  keep  up  the  supply  of  any  element  than  it  is  to  permit 
it  to  become  exhausted,  and  then  endeavor  to  replace  it  again.  South 
Carolina  rock  may  be  used  in  connection  with  stable  manure,  because 
the  latter  is  poor  in  phosphoric  acid  and  rich  in  potash  and  ammonia. 
The  two  together  make  a  complete  manure,  as  we  understand  the 
term.    Instead  of  buying  the  nitrogen  and  potash  in  the  shape  of  a 
fertilizer,  they  have  bought  it  as  food,  and  have  fed  it  to  the  stock  and 
saved  the  manure. 

A  Member.  Would  they  in  this  way  obtain  enough  potash  to  bal- 
ance the  exhaustion  of  the  potash,  or  would  the  soil  in  time  become 
exhausted  of  potash? 

Mr.  Hickman.  That  would,  in  great  measure,  depend  upon  the  kind 
of  food  fed  and  the  amount  of  potash  in  the  soil.  No  two  kinds  of 
manure,  nor  two  soils,  will  agree  in  the  amount  of  potash  which  they 
contain. 

J.  A.  Herr.  What  is  the  manurial  value  of  a  ton  of  wheat  bran? 

Mr.  Hickman.  Our  table  makes  the  manurial  value  of  wheat  bran 
about  twelve  dollars  and  five  cents  per  ton,  but  the  valuation  is  based 
upon  the  prices  of  fertilizer  supplies  which  prevailed  several  years 
ago,  and  is  consequently  too  high. 

Note  by  the  Secretary.  Taking  the  table  presented  at  one  of  our 
former  meetings  as  a  basis,  giving  forty-four  and  eight-tenths  pounds 
of  nitrogen,  fiity-four  and  six-tenths  of  phosphoric  acid,  and  twenty- 
eight  and  six-tenths  of  potash  per  ton  of  wheat  bran,  and  applying  to 
them  the  figures  of  valuation  now  used  by  the  Board,  the  manurial 
value  of  a  ton  of  wheat  bran  before  feeding  would  be  nine  dollars  and 
seventy,  eight  cents. 

John  I.  Carter  of  Chester.  Could  you  not  answer  Mr,  Herr's  ques- 
tion somewhat  in  this  way :  Suppose  the  soil  contains  all  of  the  nitro- 
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gen  and  potash  that  is  needed,  but  is  deficient  in  phosphoric  acid, 
might  you  not  go  with  continued  applications  of  phosphoric  acid  with- 
out any  danger  of  exhaustion? 

Mr.  Hickman.  There  is  no  doubt  of  the  truth  of  the  question.*  be- 
cause, as  I  have  stated,  you  continually  keep  up  the  supply  of  the  in- 
gredients which  you  do  not  apply  by  the  addition  of  barn-yard  ma- 
nure. The  question  which  we  are  now  considering  is, Can  exhausted 
land  be  kept  up  or  increased  in  fertility  by  the  use  of  commercial  fer- 
tilizers alone?"  This  admits  of  no  application  of  manure,  and  of 
course  it  necessarily  follows  that  the  elements  not  applied  must  sooner 
or  later  become  exhausted. 

R.  S.  Searlb  of  Susquehanna.  Do  not  some  of  our  scientific  au- 
thorities assign  wheat  bran  a  higher  value  than  you  have  given  ? 

Mr.  Hickman.  It  is  possible  that  they  do,  but  in  nearly  all  of  such 
cases  you  will  note  that  the  valuations  were  made  at  a  time  when  the 
ingredients  of  a  fertilizer  were  much  higher  in  price  than  now.  In 
my  opinion,  twelve  dollars  and  five  cents  is  quite  as  much  as  it  will 
bear,  and  more  than  the  crop  will  get  from  it. 

R.  S.  Searle.  Whisit  is  the  value  of  a  ton  after  being  fed  ? 

Mr.  Hickman.  That  will,  in  great  measure,  depend  upon  the  class  of 
animals  it  is  fed  and  upon  what  use  is  made  of  the  product.  Some 
cows  have  a  much  stronger  digestive  apparatus  than  others,  and  if 
they,  by  digestion,  take  more  out  of  the  bran  they  must  leave  less 
in  the  manure.   Estimate  a  cow  to  give  ten  quarts  of  milk  per  day. 
One  thousand  quarts  of  this  milk  will  take  out  of  the  feed  ten  pounds 
of  nitrogen,  four  of  potash  and  twenty  of  phosphoric  acid.  Upon  the 
former  basis  of  valuation,  these  elements  are  worth  three  dollars  and 
sixty-eight  cents;  taking  this  from  the  total  manurial  value  we  have 
eight  dollars  and  thirty-seven  cents ;  making  the  usual  allowance  for 
waste  of  manure,  we  have  the  value  of  one  ton  of  bran  (as  manure) 
after  feeding,  as  six  dollars  and  seventy  cents.   That  is,  it  is  worth  as 
a  fertilizer  twelve  dollars  and  five  cents  before  feeding  and  six  dollars 
and  sixty  cents  after  it  is  fed. 

Secretary  Edge.  I  note  that  the  fourth  question  which  you  have  on 
your  list  is,  ''The  eflFect  of  the  present  State  fertilizer  law ;  what  have 
you  to  say  as  to  its  effect  ? 

Mr.  Hickman.  As  to  the  application  of  the  fertilizer  law,  there  are 
a  great  many  people  who  become  confounded  on  this  matter  of  com- 
mercial value.  They  think  they  can  buy  safely  on  them.  They  do 
not  settle  the  agricultural  value,  unless  a  man  knows  exactly  what  he 
wants  and  the  condition  of  the  soil  upon  which  he  applies  it.  It  is  in 
this  way:  In  a  general  way  it  protects  the  farmer.  It  requires  the 
man  who  manufactures  it  to  stamp  it  on  the  bag  and  put  it  on  the 
market  for  what  it  is.  If  phosphoric  acid,  or  nitrogen,  or  potash,  the 
label  must  be  just  that.  If  a  man  has  such  knowledge  as  to  know 
what  the  land  requires — and  that  is  what  we  give  this  address  for;  first, 
to  determine  what  he  does  want — but  in  the  absence  of  knowledge  of 
what  he  wants  precisely,  he  had  better  take  a  little  of  something  that 
he  does  not  want — he  had  better  buy  a  little  more  of  what  he  does 
not  want  than  to  buy  a  little  less.  As  he  is  getting  thirty-three  per  cent, 
in  the  whole  mass  he  is  going  to  buy,  why  quibble  about  buying  a 
little  nitrogen  ?   In  that  way  he  would  be  protected. 

We  are  in  a  kind  of  transitory  state  as  farmers,  and  moving  from 
the  old  things  to  the  new.  There  are  no  people  so  hard  to  teach — and 
I  am  among  that  class  too;  I  am  not  exempt  from  the  infirmity,  for 
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infirmity  it  is — there  are  no  people  so  hard  to  teach  as  old  farmers. 
They  cling  lo  traditions  and  old  notions  so  tenaciously  you  cannot  get 
them  away  from  them.  It  is  a  double  work,  because  it  is  hard  to  get 
-out  of  their  minds  the  old  and  replace  them  with  the  new  things,  as 
they  call  them. 

Mr.  Edwards.  By  putting  on  four  hundred  i)ounds  per  acre  is  there 
any  danger  of  lodging  the  crop  ?  I  am  an  old  farmer,  and  know  that 
heavy  applications  of  barn-yard  manure  will  throw  the  crop  down 
-even  before  it  is  headed.   Will  an  overdose  of  fertilizer  do  this  ? 

Mr.  Hickman.  I  have  yet  to  find  a  soil  upon  which  any  reasonable 
application  will  lodge  the  crop.  By  the  application  of  large  amounts 
of  nitrogen  in  yard  manure,  without  any  corresponding  amount  of 
phosphoric  acid,  you  weakened  the  straw  and  lodged  the  crop ;  the 
phosphoiic  acid  is  largely  concentrated  in  the  grain  and  but  little  in 
the  stalk  or  straw. 

David  Wilson  of  Juniata.  Is  not  the  grain,  other  things  being 
equal,  more  likely  to  lodge  on  heavy  clay  or  limestone  soils  than  on 
lighter  or  sandy  soils? 

Mr.  Hickman.  Yes,  sir;  the  silica  in  the  sandy  soil  serves  to  stiffen 
the  straw  and  make  it  stand  up;  in  limestone  soils  this  is  deficient, 
and  hence  the  result  as  stated. 

M.  W.  OuvBR  of  Crawford.  Can  a  farmer  afford  to  plow  under  a 
good  crop  of  clover  as  manure  ? 

Mr.  Hickman.  Our  tables  show  that  if  fed  to  stock  it  has  an  actual 
value  of  fifteen  dollars  and  ninety  cents.  If  it  has  this  value  and 
produces  at  the  rate  of  two  tons  per  acre,  it  certainly  will  not  pay  to 
plow  it  down,  for  its  value  (as  food)  in  money  will,  in  the  form  of  a 
•  commercial  fertilizer,  buy  much  more  plant  food.  It  will  hardly  pay 
to  turn  two  tons  of  clover  hay  (or  its  equivalent)  under  anywhere  in 
Pennsylvania ;  it  will  be  better  to  feed  it,  save  the  manure  and  buy 
fertilizers. 

Secretary  Edge.  In  valuing  the  manure  resulting  from  feeding  one 
ton  of  clover  hay  would  you  not  make  a  material  difference  as  to 
what  kind  of  stock  it  was  fed?  That  is,  would  it  not  be  (the  manure) 
worth  more  from  some  kinds  of  stock  than  from  others  ? 

Mr.  Hickman.  Certainly ;  if  the  animals  to  which  it  is  fed  retain  in 
their  systems  (as  fat)  or  in  their  product  (as  butter  or  milk)  a  large 
amount  of  the  value  of  the  clover  hay  the  manure  will  be  less  valu- 
able. 

J.  A.  Hbrr.  In  computing  the  value  of  a  ton  of  clover  hay,  did  you 
take  the  stalks  and  roots  left  on  the  ground  into  calculation  ? 

Mr.  Hickman.  No,  sir;  we  only  take  what  is  hauled  to  the  barn  and 
not  what  is  left  on  the  field.  It  is  estimated  that  the  roots  and  stalks 
left  on  the  field  weigh  as  much  as  the  portion  hauled  to  the  barn ;  the 
roots,  however,  are  not  so  high  in  manurial  value  as  the  hay.  If  you 
have  profitable  stock  it  will  certainly  be  more  profitable  to  feed  the 
hay,  and  you  cannot  afford  to  plow  it  down. 

jProf.  David  Wilson.  The  manurial  value  of  some  commercial  fer- 
tilizers is  placed  at  forty  dollars  per  ton;  in  estimating  the  value  of  a 
ton  of  clover  hay,  did  you  take  into  account  the  value  of  the  vegetable 
matter  or  carbon  which  it  contains?  No,  sir;  this  vegetable  matter  is 
of  no  commercial  value,  and  is  only  valuable  as  an  absorbent ;  the 
plant  can  more  readily  get  all  the  carbon  it  needs  from  the  atmos- 
phere. Careful  experiments  demonstrate  that  this  humus  is  of  no 
value  and  my  be  left  out  without  detriment  to  the  plant. 
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R.  S.  Searle.  Do  you  vary  your  complete  fertilizers  with  tlio  croi> 
to  which  they  are  applied  ?  In  other  words,  do  you  put  more  i>otasli 
in  your  fertilizer  for  corn-fodder  than  for  wheat,  or  do  you  use  the^ 
same  fertilizer  for  all  ? 

Mr.  Hickman.  We  are  in  a  transitory  state,  passing  from  the  old  to 
the  new,  and  changing  our  methods  and  theories;  thus  far  the  only 
safe  thing  which  we  can  do  is  to  find  out  what  our  soil  lacks  and  what 
the  crop  wants  and  then  supply  it ;  we  had  better  have  too  much  of  it 
than  too  little ;  when  a  farmer  knows  exactly  what  he  ought  to  know., 
or  what  he  is  privileged  to  know,  and  which  I  hope  in  time  he  will 
know,  he  may  be  able  to  apply  exactly  what  the  crop  needs  Cnot 
more  or  less),  but  at  present  we  must  be  content  with  getting  enough^ 
even  at  the  risk  of  wasting  some.   It  is  a  very  safe  rule  to  apply  at 
least  fifty  per  cent,  more  than  the  crops  need. 

Hon  A.  L.  Taggart  of  Montgomery.  Is  it  profitable  to  use  four 
hundred  pounds  of  fertilizer  per  acre?  If  four  hundred  pounds  is 
better  than  two  hundred,  as  you  have  said,  is  eight  hundred  better 
than  four  hundred,  proportionately. 

Mr.  Hickman.  The  term  "four  hundred  pounds  of  phosphate"  is 
very  indefinite ;  there  are  four  hundred  and  sixty-four  kinds  now  sold 
in  the  State ;  they  vary  in  actual  value  from  three  dollars  and  fifty 
cents  to  forty  dollars  per  ton.    If  you  take  a  fertilizer  containing 
twelve  per  cent,  of  phosphoric  acid,  one  per  cent,  of  potash,  and  the 
same  of  nitrogen,  and  apply  eight  hundred  pounds  per  acre,  you  put 
on  more  than  your  crop  can  utilize,  and  in  this  sense  waste  it;  but  it 
is  not  wasted,  but  is  stored  up  in  the  eoil  for  future  crops.   I  have 
known  fifteen  hundred  pounds  per  acre  used  with  profit;  it  is  not  so 
much  the  amount  that  you  spend  as  the  amount  that  you  can  get  back. 
I  think  that  a  fault  with  many  of  our  commercial  fertilizers,  is  that  they 
contain  too  much  phosphoric  acid  in  proportion  to  their  nitrogen:  the 
latter  ingredient  should  in  most  cases  be  increased ;  the  phospnoric 
acid  is  often  (especially  in  large  applications)  in  excess. 

Hon.  A.  L.  Taggart.  Why  is  it  that  Peruvian  guano  produces  a 
better  crop  of  wheat  than  barn-yard  manure  ? 

Mr.  Hickman.  It  does  not  always  do  so  by  any  means;  that  may 
have  been  the  gentleman's  experience,  but  is  not  that  of  all.  Peru- 
vian guano  has  the  same  fault  as  South  Carolina  rock — ^it  contains  an 
excessive  proportion  of  one  element  (nitrogen),  and  is  deficient  in  the 
other  two,  phosphoric  acid  and  potash ;  it  is  not  well  balanced. 

Mr.  Edwards.  Would  it  not  produce  a  stiflf  straw  that  would  not 
lodge  ? 

Mr.  Hickman.  No,  sir;  in  large  amounts  it  would  have  the  same 
effect  as  a  large  application  of  stable  manure,  and  would  throw  the 
crop  down  before  filling. 

Mr.  Edwards.  Do  you  know  of  a  fertilizer  in  the  market  which  has 
the  proper  proportion  of  phosphoric  acid  ?  If  a  fertilizer  has  twelve 
per  cent,  of  phosphoric  acid,  is  there  one  running  to  nine  or  even 
seven  of  potash  ? 

•  Mr.  Hickman.  No,  sir ;  except  special  manures  for  potatoes,  which 
often  run  as  high  as  five  or  six  of  potash.  You  note  in  the  charts  the 
amount  of  potash  in  corn-fodder,  oats  and  wheat  straw  and  hay; 
these  the  farmer  usually  feeds  on  the  farm,  and  thus  keeps  the  potash 
at  home;  but  on  the  other  hand  the  phosphoric  acid  and  nitrogen 
enter  largely  into  the  grain  and  are  very  often  sold  off  the  farm.  There 
is  an  accumulation  of  potash.   In  such  cases,  with  a  fertilizer  having 
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a  large  percentage  of  phosphoric  acid  and  a  low  one  of  potash,  you 
will  get  as  good  or  better  results;  the  manure  will  thus  vary  with  the 
plan  of  farming. 

A  Member.  Suppose  that  you  have  a  commercial  fertilizer  which 
contains  fifteen  per  cent,  of  phosphoric  acid,  a  large  amount  perhaps, 
and  three  of  nitrogen,  with  two  of  potash,  that  would  make  twenty 
per  cent. ;  there  are  still  eighty  per  cent  remaining.  On  this  I  would 
base  the  following  questions:  Of  what  does  this  eighty  per  cent,  con- 
sist ?  And  would  it  not  be  better  to  buy  the  elements  on  which  you 
do  place  a  mauurial  value  and  exclude  the  others? 

Mr.  Hickman.  In  theory  the  gentleman  is  right,  but  in  practice  he 
is  wrong.  Take  for  example  pure  bone;  it  will  contain  about  four 
hundred  and  thirteen  pounds  of  these  valuable  iogredients  to  the  ton, 
and  yet  it  is  not  adulterated;  you  have  one  thousand  five  hundred 
and  eighty- seven  pounds  of  worthless  matter  to  the  ton,  but  you  can- 
not get  shut  of  it;  the  process  which  would  take  it  out  would  be  too 
expensive  to  permit  of  its  application.  You  do  not  get  anything  pure ; 
not  even  mankind. 

Hon.  C.  C.  MussELMAN  of  Somerset.  I,  for  one,  have  very  little  faith 
in  this  homoeopathic  or  pepper-box  quackery  for  the  cure  of  sick  or 
worn-out  soils.   While  there  are  a  few  commercial  fertilizers  worth 
buying,  there  are  hundreds,  yes,  about  two-thirds  of  all  the  brands  of 
the  store  goods  now  sold  that  have  not  the  commercial  value  or 
chemicals  in  them  that  it  sells  for.    One  brand  is  sold  for  fifteen  dol- 
lars, while  t  he  commerdial  value  is  only  eight  y-six  cents ;  another  is  sold 
for  ten  dollars,  while  the  chemicals  in  it  are  worth  only  thirty  two  cents ; 
anot  her  is  sold  for  forty  five  dollars,  while  the  commercial  value  is  only 
six  dollars  and  sixteen  cents.    But  worse  than  this,  many  brands  are 
imposed  upon  the  farmers  that  have  no  value  at  all;  and  still  worse, 
some  are  palme4  off  on  the  innocent  farmers  that  are  not  only  worth- 
less, but  an  actual  injury  to  crops.   Is  this  not  imposition  ?  Yes, 
worse.   It  is  robbery.   It  is  true  that  the  State  Board  of  Agriculture 
had  a  law  passed  compelling  the  manufacturer  to  give  the  analysis  on 
the  sack,  but  how  many  farmers  know  what  it  means  if  they  see  the 
analysis  on  the  goods.   They  generally  listen  to.  and  take  the  instruc- 
tions of  some  agent  that  generally  talks  about  a  thing  of  which  he 
knows  very  little,  practically  or  theoretically,  trying  to  make  farmers 
.  believe  it  does  not  pay  to  lime,  or  haul  manure  any  distance,  and 
keeps  talking  until  the  farmers  begin  to  wonder  which  of  the  two  it 
would  pay  best,  to  move  the  barn  or  the  dung  pile.    Nobody  will  haul 
dung  and  lime  if  we  can  carry  the  fertilizer  out  in  our  vest  pockets. 
Their  theory  teaches  waste  and  bad  ecoraony.    Lime  and  manure,  the 
great  natural  fertilizers,  are  to  remain  dead  stock  in  the  storehouse  of 
the  earth,  in  order  to  give  these  public  benefactors  a  chance  to  en- 
trench themselves  behind  their  sand  bags!    For  which  we  are  asked 
to  send  our  money  to  New  Yoik  and  Chicago,  and  other  places  a 
thousand  miles  away. 

My  remarks  are  aimed  at  the  great  bulk  of  this  worthless  stuff,  and 
not  at  the  few  honest  brands  that  are  manufactured  and  sold.  A  good 
fine  concentrated  fertilizer,  whether  made  at  home  or  abpard,  and 
drilled  in  with  the  grain,  will  generally  give  a  start,  and  show  a  good 
and  immediate  effect,  as  it  generally  goes  all  right  into  the  plant.  But 
we  must  look  to  something  else  to  lay  the  foundation  of  a  fertile  soil. 
Stable  manure  will  do  it  as  far  as  it  goes,  but  it  is  upon  lime  that  we 
must  count  as  the  fertilizer,  all  other  fertilizers  are  mere  helps.    It  is 
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emphatically  so  in  our  part  of  the  State,  confirmed  by  practice  and 
theory.    Where  nature  has  furnished  a  sufficient  supply  of  lime,  it 
need  not  be  done  artificially.    Lime  is  one  of  the  five  grand  divisions 
of  a  fertile  soil,  and  without  it  not  a  spear  of  grass  can  grow.  Tlie 
little  bulk  of  commercial  fertilizer  acts  only  chemi<Jally,  while  lime 
acts  chemically,  physically,  directly  and  indirectly.     It  will  do  all 
and  more  than  the  best  commercial  fertilizer.    I  venture  to  assert 
that  lime  will  give  all  the  diff*erent  elements,  such  as  nitrogen,  potash, 
ammonia  and  other  elements  derived  from  the  best  commercial  fer- 
tilizers, then  in  addition  lime  acts  physically  as  an  ameliorator,  and 
chemically  as  a  neutalizer.    I  can  buy  twenty  tons  of  lime  for  the 
price  you  pay  for  one  ton  of  commercial  fertilizer.    Lime  converts 
sulphuric  acid  in  the  soil  into  sulphate  of  lime  which  is  land  plaster, 
which  has  the  power  to  attract  and  fix  ammonia,  the  very  heart  of 
manure,  there  you  get  your  nitrogen,  and  by  the  burning  of  shells  and 
fossils  contained  in  limestone  you  get  phosphoric  acid.   I  know  that 
some  will  deny  this  last  assertion,  but  so  says  Prof.  Johnson,  in  his 
work  on  agricultural  chemistry.     I  know  too  that  I  am  treading  on 
the  toes  of  hundreds  of  manufacturers  and  thousands  of  agents  of  this 
high  sounding  and  sweet  smelling  store  goods ;  but  as  a  member  of 
the  State  Board  of  Agriculture,  it  becomes  my  duty  to  expose  all 
frauds  and  impositions  practiced  upon  the  farmers,  of  which  I  am  one. 
And  I  can  assure  you  that  pictures  sent  around  to  look  at,  and  the 
bottles  that  are  sent  about  with  their  contents  for  farmers  to  smell  at. 
are  becoming  a  stench  in  the  nostrils  of  intelligent  farmers.    And  x 
know,  too,  that  the  one  who  opposes  this  pepper  box  and  picture 
farming  is  called  old  fogy  and  behind  the  age.    What  I  say  of  com- 
mercial fertilizers  I  shall  not  apply  to  good,  pure  bone,  of  which  I  am 
an  advocate.    But  I  repeat  that  in  our  part  of  the  county  nothing  is 
so  cheap  and  effectual  as  a  judicious  application  of  lime  to  fertilize 
the  soil. 

J.  A.  Gundy  of  Union.  I  would  make  this  reply  to  what  Mr.  Mus- 
selman  has  urged  because  I  have  had  practical  experience  in  the  mat- 
ter: I  divided  a  tract  into  twentieths  of  an  acre.  I  am  a. survey  or, 
and  the  work  was  carefully  done  with  a  compass  and  chain.  On  two 
of  these  plots  I  put  nothing  in  the  way  of  a  fertilizer ;  on  one  I  put 
eighty -five  per  cent,  of  potash,  ten  pounds ;  on  another  fifteen  pounds 
of  boneblaqk;  on  another  twenty  pounds  of  dried  blood;  on  another 
two  of  these  elements ;  on  another  two  others ;  and  to  another  all 
three  were  applied;  on  one  I  put  half  a  load  of  barn-yard  manure, 
and  on  one  one  and  one-half  bushels  of  plaster,  and  on  another  one 
and  one-half  bushels  of  lime.  We  weighed  botl^  corn  and  fodder 
carefully;  I  have  not  the  exact  results  with  me,  but  I  remember  that 
the  lime  appeared  to  have  damaged  the  crop,  or  at  least  it  lessened 
the  yield ;  it  cost  me  six  cents  per  bushel.  The  plaster  did  little  or  no 
good,  and  the  complete  fertilizer  (containing  all  three  elements)  did 
by  far  the  best.  The  barn-yard  manure  was  fourth  on  the  list  of 
yields;  these  were  actual  experiments  in  the  field. 

Hon.  0.  C.  MussELMAN.  My  doctrine  is  that  lime  is  indirectly  a  fer- 
tilizer, insomuch  as  it  utilizes  plant  food  which  otherwise  might  b© 
lost. 

Mr.  Hickman.  One  year  ago  last  winter  I  had  the  pleasure  of  ad- 
dressing an  assemblage  of  farmers  at  Uniontown,  in  Fayette  county, 
and  there  we  had  up  the  efficiency  and  action  of  lime.  Many  of  them 
took  precisely  the  same  ground  as  has  my  friend  from  Somerset 
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[Judge  Musselman],  One  of  them  asked  me  if  I  would  put  fertilizer 
upon  part  of  his  field  in  competition  with  lime,  and  whether  I  would 
stake  the  value  of  the  fertilizer  upon  the  result.  I  told  him  that  I 
would  do  so,  and  we  entered  into  an  agreement.  It  was  upon  a  farm 
where  the  iron  company  was  taking  out  limestone  and  utilizing  a  part 
of  it,  but  leaving  a  considerable  amount  of  finely  broken  stone  not 
wanted  at  the  furnace,  so  he  had  nothing  to  do  but  haul  the  stone  to 
the  pile,  pUe  it  up,  and  burn  it ;  the  coal  was  on  the  land,  and  the  only 
charge  against  the  lime  was  for  actual  labor.  He  put  this  lime  in 
competition  with  our  fertilizer  on  one-half  of  the  twenty  acres  of 
land  ;  he  understood  the  value  of  lime  as  too  many  understand  it, 
and  he  was  going  to  manufacture  all  the  elements  of  plant  food  from 
the  soil  by  the  use  of  lime.  He  applied  seven  thousand  bushels  to 
his  half  of  the  field,  or  at  the  rate  of  seven  hundred  bushels  per  acre. 

Hon.  C.  0.  Musselman.  That  was  entirely  too  much  and  injured  the 
land. 

Mr.  Hickman.  That  is  the  true  solution  of  it.  The  fertilizer  was  put 
on  at  the  rate  of  six  hundred  pounds  per  acre.  The  fertilizer  beat  the 
lime  badly,  of  course. 

In  Montgomery  county  I  met  with  a  man  named  Cugler  who  was 
applying  lime  and  had  great  faith  in  it.    The  gentleman  with  whom  I 
was  staying  said,  "  I  wish  that  you  would  go  over  and  talk  with  Oug- 
ler."    I  did  so.    He  had  just  reached  home  with  a  four-horse  load  of 
lime,  and,  after  putting  his  horses  away,  came  into  the  house  to  talk 
to  us.   I  said,  "  We  came  over  to  tell  you  our  theory  of  farming  and 
to  oflfer  a  few  suggestions."   We  sat  there  and  talked  of  the  action 
and  value  of  lime,  and  finally  I  said,    I  want  you  to  apply  your  lime 
to  two  or  three  plots  and  a  good  fertilizer  to  two  or  three  others ;  give 
the  matt-er  a  fair  trial  and  see  if  you  do  not  become  more  progres- 
sive."  I  have  never  seen  him  since,  but  I  have  heard  from  him.  He 
is  now  convinced  that  he  then  learned  something,  and  from  that  day 
to  this  has  never  hauled  another  load  of  lime. 

R.  S.  Searle.  We  are  now  discussing  the  question  of  how  to  improve 
worn  out  or  exhausted  land  by  the  use  of  commercial  fertilizers.  How 
would  you  use  them  ? 

Mr.  Hickman.  Suppose,  in  answer  to  that  question,  I  give  the  experi- 
ence of  Thomas  Gale  of  Hainesville,  Kent  county,  Maryland.  Mr. 
Gale  had  assigned  to  him  about  six  hundred  acres  of  very  poor  land ; 
a  reasonable  corn  crop  had  not  been  known  to  grow  upon  it.  I  was 
visiting  an  agricultural  club  near  by  and  he  sent  for  me  to  come  and 
look  at  his  land  and  tell  him  what  to  do  with  it.  Upon  the  tract  there 
were  some  buildings,  but  he  was  poor.  1  said,  "  There  is  only  one 
thing  in  the  world  for  you  to  do,  and  that  is  fertilize  it,  and  you 
must  be  liberal  with  your  fertilizers."  People  there  only  use  two 
hundred  pounds  per  acre,  and  I  said  that  he  must  use  six  hun- 
dred pounds  per  acre.  He  said,  "  That  is  worth  more  that  the  land. 
I  understand  that  in  some  cases  you  have  furnished  the  fertilizer, 
taking  your  pay  out  of  the  increase  in  the  crop.  Is  your  faith  strong 
enough  to  do  that  in  my  case  ?"  I  answered,  "  I  will  give  you  six 
hundred  pounds  for  every  acre  but  one  (the  field  contained  thirty-two 
acres),  and  you  are  to  put  the  field  in  corn;  you  may  take  from  every 
acre  as  much  as  is  produced  upon  the  acre  with  no  fertilizer."  He 
answered,  "  You  are  the  man  that  I  have  been  looking  for,  how  about 
the  wheat  which  follows  the  com?"  I  replied,  "  We  will  divide  the 
wheatcrop  with  you  and  give  you  four  hundred  pounds  moreperacre  for 
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it."    I  sent  him  for  the  corn  six  hundred  pounds  per  acre,  of  w^hich 
four  hundred  pounds  were  plowed  down  and  two  hundred  put  in 
the  hill  w^hen  planted.    It  was  not  a  favorable  year  for  corn,  but 
people  came  miles  to  see  it.    When  he  hauled  in  his  com  he  moas- 
ured  it.    In  May  he  sent  the  corn  to  Baltimore  and  paid  six  cents  per 
bushel  in  freight  and  weighing  fees.    When  I  came  to  settle  with 
him  he  gave  me  my  money  and  I  found  that  I  had  the  price  of 
the  fertilizer  (forty-two  dollars  per  ton),  six  per  cent  for  the  money, 
and  one  hundred  and  forty-one  dollars  over;  of  this  I  returned  him 
one-half.    In  the  succeeding  wheat  crop  there  was  an  excess  over  the 
cost  of  the  fertilizer  of  sixty-five  dollars,  so  that  I  could  have  made 
him  a  present  of  two  hundred  dollars  and  obtained  full  price  for  my 
fertilizer.   The  field  was  sown  with  timothy  and  clover  in  the  spring, 
and  next  year  he  mowed  it  and  had  more  than  any  other  man  in  that 
section  of  the  county,  and  had  five  or  six  bushels  of  clover  seed  per 
acre. 

After  mowing  it  for  awhile,  he  turned  it  under  for  wheat,  and  ap- 
plied five  hundred  pounds  of  fertilizer,  and  had  thirty-five  bushels  of 
wheat  per  acre.  That  field  is  known  as  "  the  Hickman  field  "  and  will 
be  so  known  for  some  time  to  come.  Last  year  I  got  from  him  the 
returns  from  one  hundred  and  thirty-five  acres,  and  upon  that  result 
I  wrote  and  read  a  report  before  the  county  agricultural  society,  and 
I  am  free  to  say  that  it  has  attracteci  great  attention.  He  had  some 
doubts  about  buying  a  machine  for  threshing,  but  I  said  to  him,  *'Buy 
the  machine  and  piay  for  it  ofl*  the  one  hundred  and  thirty-five  acres." 
That  one  hundred  and  thirty-five  acres  is  now  worth  a  great  deal  more 
than  the  original  tract,  and  I  saw  him  threshing  sixteen  hundred 
bushels  of  wheat  off  his  poor  land.  He  has  a  good  bank  account,  and 
pays  his  hands  promptly.  You  may  write  him  for  the  facts  as  I  have 
given  them  to  you. 

J.  A.  Herr.  Does  not  the  mechanical  condition  of  the  soil  have 
something  to  do  with  the  action  of  the  fertilizer? 

Mr.  Hickman.  Not  so  much  as  the  fertilizer  has  upon  the  mechanical 
condition  of  the  soil. 

J.  A.  Herr.  Must  not  every  one  be,  to  a  certain  extent  at  least,  his 
own  experimenter? 

Mr.  Hickman.  Certainly;  and  in  the  present  condition  of  our  knowl- 
edge this  is  the  only  way  in  which  we  can  avoid  errors. 

Secretary  Edge.  Is  not  forty  per  cent.  South  Carolina  rock  more 
economical  than  the  ordinary  grades,  which  give  but  fifteen  per  cent, 
and  is  it  not  a  rule  that  the  higher  grades  of  fertilizers  are  the  most 
economical  ? 

Mr.  Hickman.  By  transportation  fertilizers  have  their  value  in- 
creased, and  the  highers  grades,  by  the  decrease  in  bulk,  cost  less  in 
freight;  hence  they  are  usually  most  economical. 

H.  M.  Engle  of  Lancaster.  Some  in  our  county  have  been  very 
successful  in  obtaining  good  crops  by  the  use  of  South  Carolina  rock 
alone. 

Mr.  Hickman.  That  indicates  that  the  soil  is  not  deficient  in  potash, 
and  that  the  crop  obtains  suflicient  nitrogen  from  some  other  source 
than  the  manure. 

Note  by  the  Secretary.  The  discussion  as  here  given  and  much 
that  was  not  p^es^*rved,  from  the  fact  that  the  lecture  and  discussion 
was  illustrated  by  diagrams,  indicates  that  at  the  Bucks  County  Insti- 
*  tute  there  was  a  difference  of  opinion  between  Mr.  Hickman  and  a 
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number  of  the  practical  farmere  there  present.    It  was  also  evident 
that  this  difference  of  opinion  was  due  to  the  difference  of  their  esti- 
mates of  the  value  of  carbonaceous  material,  such  as  straw  and  corn 
fodder.     Mr.  Hickman  took  the  position  that  by  the  continued  appli- 
calion  of  phosphoric  acid,  potash  and  nitrogen  in  amounts  larger  than 
was  removed  by  the  crops,  the  soil  would  become  more  fertile  and 
the  resulting  crops  would  be  increased.    On  the  other  hand,  Mr.  Tom- 
linsoa  and  others  assumed  that  vegetable  matter  (carbon)  was  neces- 
sary to  the  crop,  and  must  be  added  to  the  soil  in  some  available  form. 
Mr.  Loyd  claimed  that  plowing  down  clover  was  one  of  the  best  and 
most  economical  forms  in  which  carbon  could  be  added  to  the  soil. 
To  this  Mr.  Hickman  objected,  on  the  plea  that  it  was  too  expensive, 
the  clover  being  worth  very  much  more  as  hay  than  as  a  green  crop 
for  plowing  under.   To  illustrate  this,  Mr.  Hickman  exhibited  the 
figures,  showing  the  value  of  one  ton  of  clover  fed  as  hay ;  also  the 
value  of  the  manure  which  would  result  from  the  feeding  of  one  ton 
of  clover  hay.   The  sum  of  these  two  amounts  was  much  larger  than 
that  of  the  manurial  value  of  the  ton  of  hay  when  in  a  green  state. 

In  relation  to  the  value  of  vegetable  matter,  we  think  that  the  views 
of  Mr.  Hickman  were  not  fully  expressed,  and  were  misunderstood 
by  many  of  the  audience.   Mr.  Hickman  intended  to  convey  the  idea 
that,  in  his  opinion,  the  roots  and  stubble  of  the  crops  grown  on  the  soil, 
together  with  the  usual  manure  made  on  the  farm,  would,  with  the  at- 
mosphere, supply  all  of  the  carbon  (the  substance  of  vegetable  matter 
of  all  kinds)  needed  by  any  and  all  crops.    Going  even  further,  Mr. 
Hickman  advanced  the  opinion  that  without  the  manure  of  the  barn 
yard  the  roots  of  the  crops,  together  with  the  stubble  usually  left  on 
the  field,  would  furnish  an  abundant  supply  of  carbon  for  all  time, 
and  that  it  was  not  absolutely  necessary  to  add  any  more. 

The  assimilation  and  use  of  carbonaceous  matter  by  the  plants  is 
one  of  those  problems  of  agricultural  chemistry  not  yet  thoroughly  un- 
derstood, and  in  the  discussion  alluded  to  (at  the  Bucks  County  insti- 
tute) no  allusion  was  made  to  the  very  important  item  of  the  mechan- 
ical of  vegetable  matter  upon  the  soil.  While  it  is  no  doubt  true,  as 
claimed  by  Mr.  Hickman,  that  the  atmosphere  will  furnish  an  ample 
supply  for  the  growth  of  the  plant,  yet  it  is  a  question  whether  an  en- 
tire removal  of  actual  vegetable  matter  from  the  soil  would  not  sooner 
or  later  result  in  a  mechanical  condition  which  would  be  very  unfavor- 
able to  plant  growth  and  development.  It  is  a  well  known  fact  that 
all  new  soils,  and  such  as  have  lately  been  cleared  of  their  timber,  are 
unusually  productive,  and  it  is  an  accepted  theory  that  as  by  after  cul- 
tivation the  supply  of  vegetable  matter  diminishes,  the  fertility  de- 
creases in  about  the  some  ratio.  This  may  not  be  due  to  the  absence 
of  carbon  as  food  for  the  plant,  and  we  think  that  it  is  not;  but  it  is 
more  probably  due  to  to  an  improper  condition  of  the  soil  as  to  loose- 
ness and  porosity.  A  fertile  soil  which  is  too  compact  will  not  pro- 
duce a  satisfactory  crop,  and  it  is  but  fair  to  claim  that  much  of  this 
porosity  is  due  to  the  vegetable  matter  in  the  soil.  It  is  questionable 
whether  the  mere  plowing  down  of  the  roots  and  stubble  of  the  crop 
would  furnish  enough  carbon  for  this  purpose.  At  any  rate,  we  have 
no  record  of  any  long  continued  experiments  in  this  direction. 

Considered  in  all  of  its  bearings,  the  question  of  the  actual  effect  of 
carbonaceous  matter  in  the  soil  is  a  very  interesting  problem,  and  one 
upon  which,  as  before  stated,  authorities  do  not  always  agree.  Thus, 
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for  instance,  Dr.  J.  B.  Lawes,  the  celebrated  English  experimenter, 
writes  as  follows : 

"  Whenever  vegetable  matter  is  placed  in  an  arable  soil,  sucli  as 
clover  plowed  in,  dung  applied  or  the  pasture  broken  up,  the  soil  is 
found  to  be  full  of  carbonic  acid.    A  great  quantity  of  carbon  is  burnt 
off,  and  by  degrees  more  stable  compounds  are  formed,  in  which  the 
relations  of  carbon  to  nitrogen  is  very  different  to  what  they  ar©  in 
living  vegetation.   Straw,  for  instance,  cont>ains  nearly  half  its  weight 
of  carbon  and  less  than  one  per  cent,  of  nitrogen,  the  proportion  of 
carbon  to  nitrogen  being  fifty  to  one,  while  surface  soil  contains  carbon 
in  proportion  of  ten  to  one  of  nitrogen,  and  as  we  go  lower  down  the 
proportion  of  carbon  to  nitrogen  grows  less.   It  is  these  particular  com- 
I)ounds  that  are  acted  upon  by  living  organisms  giving  rise  to  nitrifica- 
tion, and  part  of  our  recent  inquiries  have  been  directed  to  ascertain- 
ing whether  the  carbon  of  the  subsoil  is  capable  of  nitrification.  We 
have  no  evidence  that  plants  take  carbon  from  the  soil.   Some  of  our 
fields  have  received  no  carbon  for  nearly  fifty  years,  and  we  can  ob- 
tain, by  means  of  mineral  manures  and. nitrates,  as  large  crops  as  we 
did  at  first.   When  first  a  pasture  is  broken  up  there  can  be  no  doubt 
that  very  large  quantities  of  carbon  are  converted  into  carbonic  acid, 
and  at  the  same  time  other  compounds  are  formed,  which  are  only- 
acted  upon  very  slowly.   To  exhaust  a  soil  is,  perhaps  fortunately  for 
mankind,  a  very  slow  and  difficult  process.   This  may  be  seen  by  our 
unmanured  wheat  crop,  which  at  the  end  of  nearly  half  a  century  still 
yields  over  twelve  bushels  per  acre." 

Mons.  George  Ville,  the  celebrated  French  experimenter,  thus  writes 
in  relation  to  the  assimilation  of  carbon  by  plants :  ^'  The  quantity  of 
carbon  that  enters  into  the  composition  of  plants  is,  in  round  numbers, 
from  forty  to  forty-five  per  cent. ;  it  therefore  plays  an  important  part 
in  vegetation.  When  I  state,  however,  that  to  the  agriculturist  it  is 
absolutely  unimportant,  and  may  be  excluded  from  manures  without 
the  fertility  of  the  soil  being  affected,  I  shall  appear  to  be  contradict- 
ing myself.  To  prove,  however,  that  the  contradiction  is  only  appar- 
ent, I  need  only  remark  that  the  carbon  of  plants  has  its  origin  in  the 
carbonis  dioxide  of  the  air  and  that  the  atmosphere  furnishes  an  inex- 
haustably  supply. 

*'To  complete  the  study  of  the  assimilation  of  carbon,  it  is  only  nec- 
essary to  say  that  if  the  atmosphere  is  the  principal  source  from 
which  the  plants  derive  their  supply  of  this  element,  they  nevertheless 
draw  a  certain  quantity  from  the  deeper  layers  of  the  soil,  the  carbonis 
acid  contained  in  which  is  absorbed  by  the  roots  and  afterwards  de- 
composed by  the  leaves  into  oxygen  and  carbon,  the  latter  element 
being  assimilated." 

As  is  usual  in  such  cases  of  difference  of  opinion,  it  is  probable  that 
the  safe  course  will  be  found  in  a  medium  between  the  two,  and  that 
the  better  plan  for  the  Bucks  county  farmer  will  be  to  carefully  save 
and  apply  all  the  barn-yard  manure  which  he  can  make  and  accumu- 
late and  at  the  same  time  buy  and  use  all  of  the  commercial  fertilizers 
which  he  finds  will  pay  him ;  in  this  way  he  cannot  fail  to  increase  the 
fertility  of  his  farm  and  increase  the  average  of  his  crops.  He  will 
accept  added  fertility  from  any  source  not  too  expensive,  and  after 
obtaining  it  will  endeavor  to  retain  it  in  his  soil  and  on  his  farm. 

Even  if  it  is  proven  that  his  plants  can  obtain  all  their  needed  car- 
bon from  the  atmosphere,  he  wUl  still,  we  think,  find  himself  amply 
repaid  for  the  trouble  and  expense  of  the  application  of  his  yard  ma- 
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nure  in  its  actual  manurial  effect,  so  far  as  its  nitrogen,  potash  and 
phosphoric  acid  are  concerned,  and  in  the  mechanical  effect  which  it 
must  necessarily  have  upon  his  soil. 

For  the  purpose  of  obtaining  the  views  of  practical  farmers  upon  the 
use  of  commercial  fertilizers,  a  number  of  letters  were  addressed  to 
such  as  were  known  to  be  practically  acquainted  with  the  subject  ask- 
ing their  views  upon  such  phases  of  the  question  as  had  attracted  their 
attention.   We  give  the  following  extracts  of  their  replies: 

John  I.  Carter,  Chatham,  Chester  county,  Pa.    The  general  use  of 
commercial  fertilizers  in  our  section  of  the  State,  i,     southern  part 
of  Eastern  Pennsylvania,  certainly  increased  the  yield  of  crops  in  a 
very  marked  manner.    The  wheat  crop  was  increased  ten  to  fifteen 
bushels  per  acre;  com  twenty  to  twenty  five,  and  much  better  yields 
of  hay  and  straw.   This  enabled  the  farmers  to  make  more  manure, 
and  in  this  way  made  a  general  improvement  in  the  fertility  of  the 
soils.    Our  farmers  have  been  using  these  fertilizers  for  the  last  ten  or 
fifteen  years  with  no  apparent  diminution  in  their  good  effects;  but 
how  long  this  may  last  we  do  not  know.    We  began  by  using  com- 
pound fertilizers ;  that  is  those  containing  more  or  less  ammonia,  pot- 
ash and  phosphoric  acid,  but  without  much  regard  to  the  proper  pro- 
portion of  these  food  elements  to  the  wants  of  the  special  crops  to 
which  they  were  to  be  applied.   It  was  soon  noticed  that  those  con- 
taining soluble  phosphoric  acid  in  the  largest  proportion,  or  at  the 
cheapest  rates,  were  the  most  desirable  and  gradually  brought  about 
the  general  use  of  a  well  acidulated  South  Carolina  rock.   There  were 
two  reasons  for  this.   One  was  that  the  rock  presented  less  opportunitv 
for  adulteration.;  and,  secondly,  it  was  the  cheapest  form  in  which 
soluhle  phosphoric  acid  could  be  bought.    Theoretically  it  would  be 
judicious  to  use  a  fertilizer  compounded  with  special  reference  to  the 
needs  of  the  crops  to  be  grown ;  that  is,  containing  the  relative  quan- 
tity of  nitrogen,  potash  and  phosphoric  acid  to  make  up  the  crop ;  but 
practically  it  was  found  that  our  underlying  feldspar  rock,  which  rap- 
idly disintegrates,  gives  us  suflScient  potash  ;^  and  the  rich  barn-yards, 
wMch  every  farmer  should  have,  adds  enough  of  nitrogenous  or  carbon- 
aceous matter,  leaving  only  the  phosphonc  acid  to  be  supplied  in  the 
purchased  fertilizer.   This  element  was  really  the  one  most  likely  to 
have  been  exhausted  by  our  system  of  farming,  much  more  of  it  being 
carried  off  in  the  dairying  and  cattle  feeding  so  largely  carried  on  in 
this  section  of  the  State.   That  these  fertilizers  are  not  in  the  nature 
of  stimulants  or  temporary  in  their  effects  was  shown  by  experiments 
made  at  the  Eastern  Experimental  farm,  where  applications  of  sol- 
uble phosphoric  acid  applied  to  the  corn  crop  made  a  marked  increase 
in  the  crops  throughout  the  whole  course  of  corn,  oats,  wheat  and 
grass.    The  following  results  came  from  equal  value  applications  on 
one-eighth  acre  plots,  fertilizers  applied  on  sod  and  and  plowed  down 
for  com;  nothing  else  applied  during  the  four  years'  course: 
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The  report  of  these  and  many  similar  experiments  drew  the  atten- 
tion of  our  farmers  to  the  value  of  commercial  fertilizers,  and  to  the 
special  advantages  of  those  containing  largely  of  phosphoric  acid,  and 
so  thoroughly  convinced  were  they  of  their  value  that  our  best  farm- 
ers use  them  on  nearly  all  their  cultivated  crops.   Their  usual  prac- 
tice is,  in  late  winter  or  early  spring,  to  put  a  light  coat  of  yard  ma- 
nure on  sod  for  corn,  and  plow  down  four  hundred  pounds  of  dissolved 
rock  in  addition.   This,  under  favorable  circumstances,  will  insure  a 
crop  of  seventy-five  to  one  hundred  bushels  of  corn,  weighed  out  of 
the  field ;  for  oats,  about  two  hundred  pounds  is  drilled  in  with  the 
seed,  and  for  wheat  another  light  coat  of  yard  manure,  if  the  barn- 
yard will  furnish  it,  and  about  three  hundred  pounds  of  fertilizer,  also 
drilled  in.   This  gives  the  wheat  a  good  start  in  the  fall,  even  if  the 
grain  is  sowed  late.   Tlie  late  seeding  carries  the  crop  beyond  the 
first  hatch  of  the  Hessian  fly,  that  so  oft^n  damages  the  early  sown 
wheat.   These  annual  applications  are  not  made  because  of  the  tran- 
sient effects  of  the  fertilizer,  but  because  the  first  application  seems  to 
stimulate  a  vigorous  early  growth,  which  carries  the  plant  beyond  the 
risks  and  dangers  of  this  stage.    Of  course  no  good  farmer  should 
neglect  to  make  and  save  all  the  manure  his  convenience  and  time 
will  permit. 

R.  G.  F.  KsHiNKA,  Berwick,  Pa.  My  experiments  have  been  too  lim- 
ited to  add  much  to  the  general  stock  of  knowledge  upon  this  subject. 
The  little  on  hand,  however,  is  cheerfully  contributed. 

The  soil  upon  which  my  experiments  have  been  chiefly  made  is 
somewhat  difficult  to  name,  and  for  want  of  anything  better  might  be 
called  a  gravely  clay  (of  a  friable  nature). 

My  first  experiment  of  any  consequence  with  commercial  fertilizers 
was  upon  a  twenty-two  acre  field.  This  field  had  been  entirely  run 
down  and  left  to  shift  for  itself  for  several  years.  It  was  to  some  ex- 
tent covered  with  small  scrubby  pines,  dewberries,  and  a  "  sprink- 
ling "  of  wild  grass,  altogether  not  enough  to  cover  the  soil.  There 
were  many  good-sized  patches  where  the  ground  was  quite  bare. 
'  After  the  pines  were  pulled  up  and  burnt,  the  ground  was  plowed 
the  latter  part  of  June.  About  the  tenth  of  July  the  field  was  thor- 
oughly harrowed,  and  three  pecks  of  buckwheat,  with  two  hundred 
pounds  of  fertilizer,  drilled  to  the  acre.  Dissolved  South  Carolina 
rock  was  applied  to  a  part,  and  a  high  priced  and  grade  complete 
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phosphate  to  the  rest  of  the  field.  The  season  was  dry,  and  the  ineld 
twelve  bushels  i)er  acre.  This  was  fully  up  to  the  average  of  the 
neighborhood.  No  difierence  was  noticeable  between  where  dissolved 
South  Carolina  rock  or  the  complete  fertilizer  had  been  applied.  After 
the  buckwheat  was  removed,  the  field  was  twice  cultivated,  going  over 
it  diagonally,  and  one  bushel  and  one  peck  of  rye,  with  two  hundred 
pounds  of  dissolved  South  Carolina  rock,  drilled  to  the  acre  the  latter 
part  of  October.  Being  short  of  phosphate,  and  for  fear  the  ground 
would  freeze  before  more  could  be  obtained,  wood  ashes  were  substi- 
tuted and  drilled  on  about  five  acres. 

The  field  yielded  over  three  hundred  bushels  of  a  fine  grade  of  rye, 
the  poorest  part  of  the  field  with  phosphate,  yielding  twelve  (12),  and 
the  best  twenty-five  (25)  bushels  per  acre,  while  the  poorest  part,  with 
ashes,  yielded  scarcely  the  seed,  and  the  best  not  exceeding  eight  (8) 
bushels. 

This  was  a  wonderful  difference,  the  additional  straw  in  the  former 
alone  fully  paying  for  the  phosphate. 

This  marked  difference  continued  in  the  growth  of  the  grass;  in 
fact,  the  clover  was  scarcely  perceptible  where  no  phosphate  was 
sown.  The  statement  made  to  me  by  the  complete  fertilizer  agent 
that  the  "  animal "  bone  would  make  the  better  showing  in  the  future 
was  not  realized  in  this  case,  for  no  difference  was  and  is  notice- 
able. 

The  application  of  four  hundred  pounds  of  phosphate  per  acre  two 
years  ago  resulted  in  an  average  yield  of  thirteen  (13)  bushels  of  wheat 
per  acre  last  year  upon  a  piece  of  land  whereon  two  years  previous  the 
yield  of  oats  was  eight  (8)  bushels  per  acre,  and  whereon,  the  year 
still  before  that,  white  beans  refused  to  yield  the  seed  planted  on  a 
part  of  the  field.  In  this  case  a  part  of  the  field  was  drilled  with  dis- 
solved South  Carolina  rock,  and  the  balance  with  a  complete  fertilizer. 
As  w^s  the  case  in  the  twenty-two-acre  lot,  so  here  no  difference  in 
the  yield  was  discernible.  A  complete  fertilizer,  composed  of  seven- 
teen hundred  pounds  of  dissolved  South  Carolina  rock,  two  hundred 
pounds  of  nitrate  of  soda  and  one  hundred  pounds  of  muriate  of  pot- 
ash, applied  to  the  oat  field,  at  the  rate  of  two  hundred  and  fifty 
pounds  per  acre,  last  year  doubled  the  crop,  and  the  investment  netted 
over  one  hundred  per  cent. 

Other  trials  have  given  similar  results  to  those  named. 

The  results  in  some  of  the  experiments  referred  to  have  been  so 
marked  that  it  leads  us  to  conclude  that  our  soil  is  peculiarly  pre- 
pared for  the  reception  of  fertilizers  containing  a  large  per  cent,  of 
phosphoric  acid.  Our  soil  contains  a  fair  per  cent,  of  the  fossil  mol- 
lusca.  It  is  probable  that  the  actions  of  the  atmosphere  disintegrate 
minute  particles  of  these  fossils,  and  prepare  it  for  the  reception  of  the 
acid  phosphate,  and  through  this  agent  is  converted  into  plant  food. 

This  much  is  certain,  that  the  phosphate  acts  upon  something  which 
has  been  lying  dormant  in  the  soil,  for  soil  which  will  not,  with  the 
best  tillage,  produce  a  sufl5cient  amount  of  grain  to  pay  for  the  seed 
and  labor  expended  will,  by  the  application  of  a  few  hundred  pounds 
of  phosphate  per  acre,  not  alone  pay  for  the  seed,  labor  and  phosphate 
applied,  but  give  in  addition  a  net  profit.  This  additional  product  at 
least  must  be  credited  to  the  chemical  changes  of  the  soil  through  this 
agency. 

Barn-yard  manure  would  no  doubt  have  a  similar  effect.  However, 
since  we  have  not  enough  of  this  to  "  go  around,"  we  mav  be  consid- 
13  Bd.  a  or 
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ered  very  fortunate  in  being  able  to  procure  so  cheap  a  substiiule, 
and  thus  prevent  some  of  our  lands  from  becoming  barren  wastes,  and 
restore  others  and  make  tliem  valuable. 

If  the  State  Board  of  Agriculture  had  not  done  another  act  since  its 
organization  to  benefit  the  farmers  of  this  State  except  the  enlighten  - 
ingofits  citizens  upon  the  fertilizer  question,  then  every  dollar  ex- 
pended by  it  from  its  inception  has  proved  of  tenfold  value.  As  an 
example,  a  few  years  ago  I  bought  some  phosphate,  for  which  I  paid 
twenty-eight  dollars  ($28)  per  ton.  The  next  year  the ''Tabulated 
Analyses  of  Commercial  Fertilizers "  fell  into  my  hands,  and  it 
showed  that  the  stuff  was  worth  six  dollars  and  seventy- two  cents 
($6  72).  Consequently  I  was  out  of  pocket  twenty-one  dollars  and 
twenty-eight  cents  ($21  28)  on  one  ton  !  Can  the  amount  ofmon^p 
saved  directly  hy  the  farmers  he  estimated  since  the  Board  has  taken, 
the  mattar  in  hand?  If  so,  show  us  the  figures!  It  would  do  our 
eyes  good. 

But  this  is  not  all.  The  honest  manufacturer  (as  well  as  the 
farmer)  is  benefited,  for  until  we  had  some  guide  to  judge  of  the 
value  of  fertilizers,  we  distrusted  all  manufacturers  alike,  and  it  is  safe 
to  add  that  the  general  introduction  and  use  of  phosphates  would  have 
been  much  slower  than  it  has  been,  and  hence  the  progress  in  agri- 
culture in  this  Commonwealth  much  retarded. 

F.  Darlington,  Lincoln  University,  Pa.  My  experience  in  using 
fertilizers  began  in  1865,  on  an  old  worn-out  farm,  upon  which  during 
my  three  years  of  occupancy,  I  used  four  different  brands  of  fertilizers, 
one  proved  worthless,  but  every  application  of  the  other  three  in- 
creased the  crops  of  corn,  wheat  and  grass  from  two  to  four  fold. 

In  1868  I  came  to  my  present  farm,  which  at  that  time  was  consid- 
ered to  be  in  a  high  state  of  improvement.  On  applying  the  same 
class  of  fertilizers  used  on  the  other  farm  during  a  course  of  farming 
(seven  years),  but  two  of  the  eight  fields  showed  any  increase  of  crops 
from  their  use^,  but  on  these  two,  which  were  the  latest  cleared  (stump 
land)  the  result  was  great.  As  the  effect  was  so  seldom,  I  had  come 
to  use  raw  bone  principally.  But  finding  through  the  next  course  of 
cropping  that  active  phosphates  were  showing  more  generally,  I  ap- 
plied more  of  them  and  less  of  bone.  This  change  continued,  and  fer- 
tilizers have  become  a  necessity  (and  have  been  for  years)  to  full  crops 
of  all  kinds.  I  think  that  the  yield  from  my  farm  is  one-third  more 
than  when  I  came  to  it.  And  I  estimate  that  this  is  not  above  the 
proportionate  increase  from  all  the  farms  in  this  locality.  We  are  all 
influenced  by  self-interest,  which,  in  connection  with  fertilizers,  is  so 
great  and  varied  that  a  full  analysis  of  circumstances  is  needful  to  de- 
termine the  exact  amount  of  truth  or  facts  contained  in  what  farmers 
say  about  them. 

Year  after  year  I  am  surprised  by  unexpected  results.  But  you  ask 
for  facts  and  these  I  am  aiming  to  give.  Another  decade,  another 
year,  may  show  a  different  record.  There  seems  to  be  no  rule  for  the 
future.  Every  crop  taken  from  the  ground  leaves  it  in  a  changed  ca 
pacity  for  the  next.  It  is  for  us  to  experiment  diligently  and  care- 
fully and  note  the  results.  It  is  for  you  (the  State)  to  apply  science 
intelligently,  continuously,  vigorously,  protectingly,  if  agriculture  is 
to  be  fully  developed,  or  farming  elevated.  For  farmers  cannot  bo 
their  own  chemists,  nor  can  the  State,  from  one,  two,  or  three  experi- 
mental farms,  furnish  a  formula  for  all  farm  operations.  We  must  do 
the  work.   You  aid  and  protect.    And  we  should  never  lose  sight  of 
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this  relation  and  responsibility.  And  how  can  we,  when  we  remember 
how  Jersey  marl  (that  you  told  us  was  not  worth  a  dollar),  was  sold 
to  us  year  after  year  for  forty- five  dollars  and  fifty  dollars  per  ton, 
recommended  to  be  the  ''highest  grade  fertilizer,"  "perfect  plant  food," 
&c.,  while  we  are  unable  to  furnish  a  single  testimonial  of  any  benefit 
or  effect  produced  by  it.  In  this  as  in  all  other  instances,  your  chem- 
istry has  proved  itself  worthy.  And  this  result  1  ascribe  to  the  use  of 
commercial  fertilizers.  It  does  not  seem  at  all  probable  that  this  in- 
crease of  productiveness  could  have  been  brought  about  by  the  old 
method  of  farming,  or  if  at  all  possible,  at  least  not  economically.  As 
to  the  comparative  efi'ects  of  the  different  fertilizers,  I  will  say  that 
I  have  had  no  perceptible  increase  of  an/crop  from  raw  bone  the  sea- 
son it  was  applied,  neither  have  I  ever  witnessed  such  result  from  bone 
applied  by  others.  But  the  crops,  from  land  to  which  bone  has  been 
freely  and  continuously  applied,  become  more  certain  and  greater, 
showing  that  bone  is  a  slow  but  certain  feeder  of  the  soil. 

Between  South  Carolina  rock  and  "  complete  phosphates,"  I  have 
marked  no  difference,  have  had  no  greater  nor  more  lasting  results 
from  the  latter,  containing  all  the  elements,  than  from  the  South  Car- 
olina rock  alone  with  only  the  phosphate  acid.  While  this  has  been 
my  own  experience  (and  1  have  made  comparative  trials  for  ten 
years),  it  corresponds  with  all  the  results  I  have  witnessed  around  me. 
lam  aware  that  many  farmers  combat  this  conclusion,  but  I  have  not 
met  with  any  substantial  testimony  or  facts  to  support  the  opposition^ 
to  become  our  rule  of  action. 

George  H.  Cook,  Greencastle,  Pa.  My  experience  of  the  use  of  com- 
mercial fertilizers  for  the  last  ten  years  was  not  without  much  thought 
and  of  importance,  at  least  to  me.  Fourteen  years  ago  I  purchased  a 
limestone  farm  near  Greencastle,  of  two  hundred  and  ten  acres,  which 
proved  to  be  so  exhausted  that  it  would  not  produce  over  from  nine 
to  fifteen  bushels  of -wheat  to  the  acre.  This,  with  a  heavy  encum- 
brance, set  me  to  thinking,  indeed.  I  then  commenced  the  use  of 
commercial  fertilizers  and  was  agreeably  surprised  at  the  good  re- 
sults, but  at  first  not  without  some  mistakes  in  selecting.  The  first  sea- 
son I  used  but  few  tons.  Most  of  it  was  ammoniated  and  potash 
goods  of  high  grade,  or  what  is  erroneously  called  a  complete  fertilizer, 
and  a  few  sacks  of  Dissolved  South  Carolina  rock  or  acid  phosphate. 
In  spite  of  my  prejudice  against  the  latter,  I  found  it  equal  and  in  some 
trials  even  better  than  the  so-called  high  grades.  The  high  grade  used 
contained  from  one  and  three-fourths  to  two  and  one-haif  per  cent, 
ammonia,  from  three  to  four  per  cent,  potash  and  from  seven  to  nine 
per  cent,  of  available  phosphoric  acid.  The  Dissolved  South  Carolina 
rock  contained  Irom  thirteen  to  fifteen  per  cent,  of  available  phos- 
phoric acid.  Now,  from  experience  and  from  facts  drawn  from  sci- 
ence, I  concluded  that  my  land  was  poor  in  phosphoric  acid  and  that 
the  acid  phosphate  furnished  the  needed  elements  of  plant  food  more 
largely  and  for  less  money,  I,  therefore,  during  the  last  eight  years 
used  mainly  the  acid  phosphate,  from  eight  to  ten  tons  in  a  year,  and 
from  one  hundred  and  fifty  to  two  hundred  and  fifty  pounds  per  acre. 
Instead  of  having  from  nine  to  fifteen  bushels  of  wheat  per  acre,  I 
now  usually  have  from  twenty-five  to  thirtyUve,  and  of  better  qual- 
ity ;  the  grass  6rops  improve  in  proportion.  At  the  two  last  tri-an- 
nual  assessments  the  valuation  of  my  farm  was  increased  thirty-five 
percent.  This,  of  course,  I  did  not  like,  but  the  blame  was  on  the 
phosphate.    Here  in  Antrim,  on  slate,  as  well  as  on  limestone  land, 
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the  leading  farmers  chiefly  use  Dissolved  South  Carolina  rock  or  aeid 
phosphate,  some  even  from  twenty  to  thirty  tons  in  a  season.  Its 
utility  here  is  now  hardly  an  open  question.    In  many  cases  of  trial 
the  results  have  been  almost  incredible.    One  farmer,  in  the  fall  of 
1885,  who  lacked  confidence  in  fertilizers,  sowed  one-half  ton  of  acid 
phosphate  on  part  of  a  field  he  put  in  wheat  after  the  corn  was  re- 
moved.  The  part  fertilized  made  about  fifteen  bushels  to  the  acre 
and  the  part  unfertilized  was,  as  he  said,  not  worth  cutting.   All  had 
the  same  advantage  as  to  the  soil  and  time  of  sowing.   One  other 
farmer,  in  a  heavy  soil,  carefully  measured  ofl*  in  a  field  two  plots  of 
just  one  acre  in  each  and  sowed  at  the  same  time  both  plots  in  wheat 
for  trial,  putting  two  hundred  pounds  of  acid  phosphate  on  the  one 
plot  and  none  on  the  other.    While  the  wheat  was  growing  there  was 
apparently  no  difi'erence.   He  cut  and  threshed  each  lot  separately, 
and  found  that  the  lot  fertilized  made  seven  and  a  fraction  more  bush- 
els than  the  lot  unfertilized.    A  neighbor  of  mine  while  planting  a  lot 
in  com  of  about  one  acre  dropped  in  with  the  corn  two  hundred 
pounds  of  acid  phosphate.    After  the  corn  he  sowed  the  lot  in  oats, 
and  the  oats  in  clover.   The  corn  hills  and  rows  could  be  distinct!  v 
seen  in  the  growing  oats,  even  at  a  considerable  distance ;  so  also  in 
the  first  clover  crop,  and  even  in  the  second.    The  plant  where  the 
com  hill  was  grew  so  much  taller  and  stronger.    This  not  only  proves 
the  benefit  of  commercial  fertilizers,  but  also  that  the  lertilizer  does 
not  do,  as  some  say.  for  one  crop  only,  but  that  it  improves  the  soil. 

In  our  soil  a  complete  fertilizer  is  not  the  most  profitable.  But  I 
confess  I  have  not  yet  seen  a  complete  fertilizer,  one  that  has  all  the 
elements  of  plant  food  and  in  the  right  proportion :  nor  would  such 
be  suitable  to  our  wants,  for  the  poorest  soil  is  even  rich  in  some  ele- 
ments of  plant  food.  With  the  organic  matter  we  have  in  our  soil, 
and  with  the  ammonia  derived  from  the  atmosphere,  I  think  that  we 
have  all  the  ammonia  we  need  to  produce  a  orop.  As  for  potash, 
my  experience  does  not  show  that  we  are  in  need  of  it.  I  think  that 
the  potash  which  is  made  available  by  the  disintegration  of  rocks  and 
gravel  sufficiently  supplies  the  waste. 

But  phosphorous,  we  learn,  is  even  at  first  but  sparse  in  our  soils, 
and  then  much  of  it  is  locked  up  in  insoluble  compounds  and  not 
available.  Experience  proves  most  emphatically  that  our  soil  is  much 
in  need  of  this  element  of  plant  food ;  and  by  selling  off  the  grain  we 
raise,  and  the  live  stock,  we  return  but  little  of  this  element  through 
our  bam-yard  manure.  Therefore,  we  prefer  to  select  that  fertilizer 
which  contains  the  greatest  amount  of  available  phosphoric  acid  for 
the  money. 

Howard  Preston,  Oxford,  Pa.  I  have  used  almost  exclusively  South 
Carolina  rock.  In  experiments  made  with  other  fertilizers,  bone  and 
complete  phosphates,  the  rock  gave  equally  good  results,  at  near  half 
the  cost.  My  soil  does  not  seem  to  need  potash,  and  where  a  moder- 
ate application  of  stable  manure  was  applied  (ten  two-horse  loads  per 
acre  for  wheat)  enough  of  nitrogen  was  furnished  to  meet  the  re- 
quirements of  the  crops. 

Buying,  as  I  do,  through  an  organization  on  a  guaranteed  analysis 
of  fourteen  per  cent,  of  available  phosphoric  acid  at  fifteen  dollars  per 
ton,  I  know  that  I  am  not  cheated. 

Of  the  large  quantities  of  commercial  fertilizers  used  in  this  section, 
probably  more  than  three-fourths  is  South  Carolina  rock. 

For  many  years  I  have  used  from  ten  to  twenty  tons  annually,  and 
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the  result  has  been  entirely  satisfactory,  more  than  doubling  the  hay 
crop,  and  the  increase  of  revenue  from  hay  sold  alone  more  than  pay- 
ing the  cost  of  the  fertilizer,  while  the  amount  of  stock  kept  has  nat- 
urally increased. 

I  am  plowing  a  field  this  spring  that  has  gone  through  the  course  in- 
dicated, and  a  better  sod  I  never  before  turned  under.  When  I  com- 
pare it  with  what  it  was  six  years  ago  I  cannot  but  be  more  than  sat- 
isfied that  South  Carolina  rock  is  a  most  valuable  fertilizer. 

Some  farmers  think  it  acts  too  quickly  for  corn,  making  a  vigorous 
growth  of  stalk  at  the  expense  of  the  maturing  ear.  I  have  seen 
something  of  this,  and  propose  this  year  to  use  bone  and  South  Caro- 
lina rock  side  by  side  and  note  the  result. 

D.  P.  Forney,  Hanover,  Pa.  The  introduction  and  use  of  commer- 
cial fertilizers  in  this  section  of  the  State  opens  up  many  interesting 
agricultural  questions  for  investigation  and  discussion.    Nowhere  in 
the  State,  perhaps  nowhere  in  the  United  States,  has  the  practice  of 
fattening  cattle  for  the  spring  market  been  so  generally  and  so  long 
adhered  to.   There  will  be  shipped  from  the  single  station  of  Han- 
over alone  about  one  hundred  and  fifty  car-loads  of  fat  cattle  this 
spring,  and  other  stations  will  contribute  still  more  to  the  number.  All 
the  corn,  oats,  straw,  and  most  of  the  hay  are  thus  consumed  on 
the  farms,  together  with  a  large  amount  of  bran,  middlings,  and  some 
oil  meal.    One  would  suppose  that  with  all  this  manure  annually  re- 
turned to  our  soil  there  would  be  little  else  needed  to  keep  up  its 
fertility,  but,  notwithstanding  this,  commercial  fertilizers  have  been 
gradually  introduced  until  the  amount  consumed  is  enormous.  Now, 
then,  rejecting  the  exceedingly  common  and  cheap  presumption 
that  farmers  are  not  capable  of  understanding  their  own  business  and 
can  be  easily  instructed,  singly  orcollectively,by  any  editors,  lawyers, 
doctors,  professors,  or  politicians  who  feel  called  upon  to  undertake  it, 
and  accepting  the  opposite  presumption,  that  farmers,  like,  any  other 
business  men,  understand  their  own  business  better  than  any  body 
else,  we  must  come  to  the  conclusion  that  farm-yard  manure  alone, 
continuously  applied,  will  not  develop  the  highest  productiveness  of 
the  soil.    This  conclusion  is  fortified  by  the  opinions  which  I  get  from 
my  most  intelligent  and  reliable  neighbors,  men  who  annually  feed 
from  twenty  to  forty  steers  on  their  farms  and  haul  out  hundreds  of 
loads  of  manure  on  their  land  who  still  say  that  where  they  apply  a 
good  commercial  fertilizer  their  crops  of  grain  and  grass  are  improved 
by  it,  and  our  grain  buyers  tell  me  that  the  wheat  is  plumper,  brigh- 
ter and  heavier.   My  own  experience  goes  in  the  same  direction.  Be 
fore,  therefore,  endeavoring  to  decide  which  or  what  form  of  fertilizer 
is  the  beat^  a  matter  which  I  don't  believe  can  ever  be  decided  satis- 
factorily, would  it  not  be  more  profitable  to  try  and  learn  a  little  more 
about  the  manner  of  their  action.    We  have  here  learned  beyond 
reasonable  doubt  that  commercial  or  mineral  fertilizers  always  do 
best  when  applied  with  manure  and  not  alone.   The  soil  must  be  first 
considered,  then  the  application.    The  intelligent  physician  considers 
first  the  patient,  then  the  remedy.    A  great  mistake  has  been  made 
in  trying  to  formulate  a  "  complete  manure  "  for  the  soil.    It  is  about 
as  successful  as  a'^  universal  remedy  "  for  the  body  and,  like  a  "  com- 
plete food"  for  the  animal,  it  will  only  do  where  the  capacity  for  di- 
gestion and  assimilation  are  adapted  to  it. 

Before  the  introduction  of  commercial  fertilizers,  lime  was  the 
great  mineral  manure  ot  this  section,  and  even  yet  by  many  it  is  re- 
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garded  as  a  panacea  for  the  soil.    With  its  use,  t!ie  farmers  soon 
learned  that  it,  too,  always  did  best  when  applied  with  manure  or  on 
a  good  sod.    It  must  have  something  to    act  upon     that  was  the  ex- 
planation.  To  me  the  explanation  always  was  exceedingly  unsatis- 
factory.   Lime,  when  applied  to  the  soil  in  its  caustic  condition,  as  it 
usually  is,  will,  in  a  comparatively  short  time,  lose  its  caustic  and  soi- 
vent  properties  almost  entirely.    It  returns  to  the  insoluble  carbonate 
and  hydrate.    This  is  seen  in  making  mortar  every  day.  Therefore 
we  ought  reasonably  to  expect  that  its  best  eflects  would  be  seen 
shortly  after  its  application  ;  byt  the  reverse  is  true.    Its  effects  are 
almost  always  most  distinct  a  few  years  alter  the  application;  often  as 
long  as  ten  years  after  they  are  plainly  visible.    It  must  have  time  to 
act,"  the  old  farmers  say.    Now,  suppose  we  reverse  this  theory,  and 
assume  that  the  vegetable  matter  of  the  soil  acts  upon  the  lime  and 
any  other  mineral  food,  instead  of  the  lime  upon  the  vegetable  mat- 
ter, and  the  whole  theory  becomes  more  reasonable.    Hence,  the 
longer  and  more  intimately  the  lime  is  kept  in  contact  with  the  vege- 
table acids,  tl)e  more  soluble  and  efficient  it  becomes.  Chemistry 
teaches  us  that  by  the  decay  of  vegetable  and  organized  matter  in 
and  on  top  of  the  soil,  nitric,  humic  and  other  vegetable  acids  are 
generated,  and  these  are  powerful  solvents  of  plant  food.    Our  soil 
here  is  a  strong  limestone  soil,  underlaid  everywhere,  at  a  greater  or 
less  distance,  with  limestone  rock.   This  soil,  geologists  tell  us,  has 
been  made  up  by  the  disintegration  of  the  rock.    Hence  we  cannot 
suppose  there  is  any  actual  deficiency  of  lime  in  the  soil.    It  is  only 
wanting  in  proper  condition  for  service  to  the  plant,  and  this  is  brought 
about  by  burning  the  rock  and  spreading  it  again  upon  the  soil;  and 
so  soon,  therefore,  as  the  soil  gets  as  much  as  the  plants  need  in  this 
way,  subsequent  applications  are  superfluous  and  ineffective.  Hence, 
after  using  lime  for  a  long  time,  our  farmers  found  the  results  unsatis- 
factory, and  fell  upon  commercial  fertilizers  in  its  place,  and  the  fact 
that  their  use  is  annually  increasing  indicates  that  in  the  main  they 
are  found  profitable.    The  objection  to  their  use  is  their  uncertainty. 
No  matter  what  the  composition  is,  their  use  often  fails  to  give  satis- 
factory results,  and  this  is  perhaps  as  often  true  of  the  best  as  of  the 
worst.    What  happens  in  the  soil  between  the  time  you  apply  the 
manure,  sow  the  seed  and  reap  the  crop,  nobody  knows.    Mr.  Lawes, 
whose  opinions  are  entitled  to  more  respect  probably  than  any  liv- 
ing writer  on  this  class  of  subjects,  conjectures  that  the  decay  of  the 
manure  in  the  soil  is  followed  by  the  formation  of    compounds  of 
which  we  know  little  or  nothing.''    Such  an  admission  from  such  an 
experimenter  deserves  respect.    Our  agricultural  literature  is  afflicted 
with  a  presumptions  class  of  writers,  who  can  always  explain  the  puz- 
zling problems  and  apparent  shortcomings  of  the  patient  farmers  with 
an  assurance  that  is  almost  sublime.   Mr.  Lawes  has  come  to  that 
point  in  his  accumulation  of  knowledge  when  he  can  admit  his  want 
of  information.    The  man  who    don't  know  "  may  some  day  find  out ; 
the  man  who  *'knows  it  all"  never  will.    In  the  application  of  com- 
mercial fertilizers  we  must  admit  that  we  know  very  little.    We  must 
confine  ourselves  to  what  little  we  have  learned  by  observation.  In 
this  locality  we  have  observed  that  they  do  best  when  applied  in  con- 
nection with  manure.   This  is  likely  owing,  to  some  extent  at  least,  to 
the  solvent  power  of  the  acids  which  are  formed  by  the  decay  of  the 
manure.   These  prepare  and  digest  the  mineral  food  for  the  plant.  It 
may  be  doubtful  whether  sulphuric  acid  can  truly  digest  the  South 
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Carolina  rock  for  the  plant.    Without  the  intervention  of  the  vegeta- 
ble acids,  there  may  be  no  assimilation,  just  as  in  the  animal  stomach 
there  is  none  \^thout  the  use  of  the  gastric  juices,  and  we  may  yet 
discover  that  the  main  point  in  a  fertilizer  is  its  mechanical  reduction, 
leaving  its  solution  to  nature  and  her  lorces,  and  dispensing  entirely 
with  sulphuric  acid.    J  have  failed  as  often  with  ''pure  dissolved 
bone  "  and  "Dissolved  South  Carolina  rock"  as  with  anything  else,  and 
have  had  good  returns  with  ground  bone  without  its  dissolution  with 
acid.    This  fertilizer  1  believe  to  be  the  best  and  cheapest  in  the  end, 
from  the  iact  that  it  contains  more  of  what  plants  need  than  any  other 
for  the  money,  and  yet  I  have  seen  it*  used  without  any  perceptible 
benefit-    In  my  own  experience,  I  have  found  it  verv  effectual  when 
applied  to  meadow  land,  and  the  land  then  laid  down  to  grass.  I  have 
taken  four  successive  heavy  crops  of  timothy  olT  of  sucli  land.  An- 
other thing  in  this  connection  worthy  of  notice  is  that  where  the  ma- 
nure is  applied  on  top  it  seems  to  make  the  fertilizer  most  efi'ective, 
and  what  at  first  surprised  me,  its  effects  are  more  durable.    Ofi'  of  a 
twenty-acre  field,  which  I  mowed  last  year  for  the  second  time,  and 
on  which  both  superphosphate  and  Dissolved  South  Carolina  rock  were 
used  three  years  ago,  and  part  of  the  manure  plowed  down  and  part 
applied  on  top,  after  plowing,  and  then  haiTOwed  in,  we  took  forty- 
three  large  four-horse  loads  of  hay,  averaging  about  one  and  one-half 
tons  to  the  load,  weighed  out  of  the  field,  and  the  best  was  decidedly 
where  the  manure  was  applied  on  top.  This,  after  what  has  been  said, 
seems  reasonable.   The  manure  near  the  surface  will  decay  more  ef- 
fectually than  when  plowed  under,  and  will  thereby  render  all  min- 
eral plant  food  with  which  it  comes  in  contact  more  soluble  and  better 
fitted  for  plant  nourishment.    On  a  stiff  clay  soil  this  is  especially  im- 
portant.   Chemists  have  discovered  that  if  you  mix  clay  in  a  vessel  of 
liquid  manure  it  will  retard  putrefaction,  whilst  humus  will  acceler- 
ate it.    For  ulcerated  sores,  there  is  perhaps  no  remedy  better  than 
pulverized  clay.    I  have  found  nothing  better  for  scratches  in  horses. 
When,  therefore,  we  plow  our  manure  down  on  a  stiff  clay  soil,  we  al- 
most entirely  arrest  its  decay  and  dissolution,  and  consequently  we 
find  it  takes  more  manure  on  clay  than  any  othersoil.  Applied  near  the 
surface,  the  sun  and  atmosphere  assist  ip  dissolving  it  from  the  plant, 
and  hence  we  invariably  get  better  results  from  keeping  all  fertilizers 
near  the  surface  on  such  soils.    One  of  my  neighbors,  a  very  success- 
ful farmer,  plows  all  his  wheat  land  as  soon  as  possible  after  harvest, 
soils  it  down,  and  then  draws  all  his  manure  on  the  surface,  often  be- 
ing compelled  to  use  five  and  six  horses  to  his  wagons  to  do  it.  He 
uses  fertilizers  largely. 

The  season  when  applied  also  has  much  to  do  with  the  success  of  a 
fertilizer.  I  have  never  applied  any  to  oats  (kainite  excepted)  with- 
out good  results,  and  1  have  the  impression  that  they  are  more  profit- 
able on  this  crop  than  any  we  have.  This  is  likely  owing  to  the  fact 
that  the  ground  is  always  moist  in  the  spring,  and  all  the  forces  of 
nature  intended  to  produce  growth  are  alwaj-s  more  active  then,  and 
beside  that,  the  roots  of  the  oats,  unlike  wheat,  all  run  near  the  sur- 
face, and  are  more  likely  to  be  affected  by  a  fertilizer  there  applied. 
My  conclusion  is  that  they  are  always  more  certain  in  the  spring  on  any 
spring  crop  than  any  other  time.  Applied  in  the  fall,  when  the  ground 
is  dry,  and  the  vital  forces  of  nature  are  reduced  to  a  minimum,  they 
are  always  more  uncertain. 

As  to  what  fertilizer  is  best,  we  appear  to  be  almost  entirely  in  the 
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dark.   They  all  succeed  Bometimes,  and  fail  at  others.  As  a  rule,  i>ofc- 
ash  fertilizers  are  least  eflfective  on  our  soil.    I  have  tried  kainite  and 
ashes,  leached  and  unleached,  in  almost  every  way,  with  ne  percepti- 
ble benefit,  whilst  those  containing  a  large  proportion  of  phosphorio 
acid  usually  give  better  results.   Ever  since  the  creation  the  forces  of" 
nature  have  been  engaged  in  reducing  the  inorganic  elements  of  tho 
soil  to  such  a  condition  as  to  fit  them  for  plant  food,  and  thus  support; 
the  animal  life  of  the  globe.  Just  how  this  is  done  is  one  of  the  secrets 
of  nature,  which,  like  the  sprouting  of  the  seed,  will  probably  never 
be  revealed,  and  perhaps  the  best  the  farmer  can  do  in  the  present 
state  of  our  knowledge  is  to  give  nature  a  fair  opportunity  to  carry  on 
her  work  by  furnishing  her  a  generous  supply  of  all  materials  to  work 
with,  and,  meanwhile,  we  must  rest  content  with  the  reflection  that 
what  we  know  about  the  matter,  together  with  what  we  don't,  com- 
prises all  there  is  of  it,  and  if  we  can  succeed  in  fixing  the  limits  of 
the  latter,  we  will  have  reached  a  point  not  easily  attained  on  any 
subject. 

J.  K.  Murray,  Potts  Grove,  Pa.  My  experience  with  commercial 
fertilizers  is  about  as  follows  : 

I  moved  upon  the  farm  on  which  I  now  reside  about  thireen  years 
ago.  The  land  was  in  a  low  state  .of  cultivation,  and,  having  been 
brought  up  to  think  that  lime  and-  barn-yard  manure  were  all  that 
was  needed  to  improve  a  run-down  farm,  I,  of  course,  commenced  upon 
that  plan.  A  trial  or  two  with  some  fraudulent  brands  of  commercial 
fertilizer,  a  few  years  before,  did  not  change  my  opinion  either. 

But  after  five  or  six  years'  trial  with  lime  and  manure,  I  found  my 
land  but  little  better  than  when  I  commenced.  I  then  gave  up  lime, 
but  kept  on  feeding  cattle  to  make  all  the  manure  I  could.  I  tried 
several  brands  of  commercial  fertilizer,  most  of  which  I  found  to  make 
quite  a  strong  growth  of  straw,  but  very  little  increase  of  berry.  And  • 
just  on  that  i)oint  I  think  is  where  most  farmers  are  deceived  in  fer- 
tilizers. They  judge  its  quality  by  the  looks  of  the  crop  in  the  field, 
when  frequently  there  is  no  increase  in  bushels.  Very  few  farmers  go 
farther  with  an  experiment  than  to  leave  a  drill  track  or  two  without 
fertilizers  and  note  the  difference  in  growth.  The  proper  way  is  to 
thresh  and  weigh  the  grain  from  each  plot  before  a  decision  is  arrived 
at.  While  I  have  not  carried  my  experiments  to  quite  that  degree  of 
perfection,  I  have  come  very  near  to  it. 

My  method  has  been  to  note,  as  near  ad  possible,  how  many  dozen 
to  the  acre  there  were  on  each  plot,  and  in  what  part  of  the  barn  each 
was  stored,  and  then  watch  the  threshing  for  the  result.  I  found  this 
method  suflBciently  correct  to  detect  an  increase  of  five  or  more  bush- 
els per  acre  I  found  that  a  fertilizer  that  contained  ten  or  twelve  per 
cent,  of  available  phosphoric  acid  made  a  greater  increase  in  bushels 
than  one  with  less,  even  if  it  had  a  large  amount  of  ammonia  and  pot- 
ash. This  led  me  to  make  some  experiments  with  separate  ingredi- 
ents. In  this  I  found  that  even  on  the  same  farm  a  different  compo- 
sition was  required  for  different  fields.  But  after  several  experiments 
with  a  complete  fertilizer,  one  containing  phosphoric  acid  and  potash, 
and  one  which  contained  only  phosphoric  acid,  I  found  that  dissolved 
rock  was  the  only  fertilizer  the  land  in  that  case  needed.  This  experi- 
ment, however,  was  made  on  land  capable  of  producing  eighteen  to 
twenty  bushels  of  wheat  per  acre  without  fertilizer. 

I  have  arrived  at  the  conclusion  that  for  land  in  fair  condition,  or 
where  a  reasonable  supply  of  barn-yard  manure  is  at  hand,  the  only 
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commercial  fertilizer  that  is  needed  is  high-grade  Dissolved  South  Oar- 
olina  rock,  with  at  least  twelve  per  cent,  of  available  phosphoric  acid. 

On  worn-out  lands  a  complete  fertilizer  will  be  needed,  but  in  all 
cases  a  high  grade  should  be  used,  and  from  three  to  five  hundred 
I>ounds  to  the  acre. 

I  have  made  no  experiments  with  animal  bone,  but  from  the  analy- 
sis of  it  I  believe  it  would  be  an  excellent  manure  for  worn-out  soils, 
and  as  profitable  as  any  other  kind. 

R.  S.  Searle,  Montrose,  Susquehanna  county.  Pa.  Our  farmers  have 
not,  as  a  general  thing,  used  them  very  much,  but  are  beginning  to  in 
a  small  way.  One  great  drawback  to  their  use  is  the  fact  that  our  far- 
mers have  given  but  little  attention  to  the  subject,  and  do  not  take 
kindly  to  any  thing  new.  Another  drawback  is  the  multitude  of  dif- 
ferent brands,  all  claiming  to  be  the  best,  and  each  agent  running 
down  most,  if  not  all,  other  kinds  but  his  own,  especially  those  offered 
in  his  vicinity.  And  as  the  farmer  hears  all  their  stories,  believes  them 
all  to  be  humbugs. 

While  the  State  Board  ol  Agriculture  of  Pennsylvania  has,  at  great 
expense,  attempted,  and  has  put  a  safeguard  around  the  sale  of  spuri- 
ous fertilizers,  the  valuable  «n/brma^i(?n  on  the  subject  printed  in  their 
rei)orts  does  not  reach  the  greater  number  of  the  farmers,  and  they 
are  not  benefited  by  it.  This  ^s  their  fault,  and  will  be  remedied  in 
time  by  the  influence  of  institutes  and  farmers'  organizations.  While 
the  great  majority  in  this  section  have  neglected  the  practical  appli- 
cation of  commercial  fertilizers,  a  few  have  used  them  with  varying 
results;  but  when  judiciously  used  the  results  have  bee^  satisfactory. 
The  use  of  them  on  new  seeding  in  this  section  has  been  very  satisfac- 
tory. Also  when  applied  to  corn  and  potatoes,  oats,  rye  and  wheat, 
and  especially  on  poor  soil  with  buckwheat  in  a  test  the  past  summer. 
A  field  of  buckwheat  was  sown  on  poor  soil,  leaving  a  portion  on 
which  no  fertilizer  was  sown,  the  remainder  using  two  hundred  pounds 
per  acre  of  ammoniated  bone  phosphate.  The  result  was  a  fine  yield 
of  good  grain  and  straw  where  used,  but  not  enough  to  pay  for  gather- 
ing where  not  used.  Last  fall  a  progressive  young  farmer  in  Bridge- 
water  township  used  two  thousand  pounds  on  four  acres  of  wheat 
and  rye,  seeding  at  same  time.  We  await  the  result  with  interest. 
The  field  looked  splendid  when  the  snow  came.  I  do  not  know  of  any 
one  in  this  section  having  used  Dissolved  South  Carolina  rock,  but 
have  no  doubt  it  would  greatly  assist  our  people.  Many  who  attended 
our  last  Farmers'  Institute  came  expressly  to  hear  Hon.  J.  H.  Hick- 
man on  this  subject,  and  we  were  much  disappointed.  Still  we  hope 
to  hear  him  in  the  future.  Allow  me  to  say  in  this  connection  that  the 
benefit  to  our  people  derived  from  the  two  institutes  held  in  Montrose 
has  been  beyond  computation  in  dollars.  Not  only  have  they  learned 
many  lessons  of  practical  importance  that  they  will  make  haste  to  ap- 
ply in  their  calling,  but  it  has  set  them  to  thinking^  and  when  men  get 
to  thinking  good  must  result.  The  few  dollars  in  cost  to  the  State  will 
be  returned  in  the  near  future  by  advanced  thought  applied,  with  bet- 
ter crops,  better  citizens.  Our  principal  dependence  in  this  county  is  • 
upon  our  grass  crop,  which  we  turn  into  butter,  milk,  etc.  There  has 
been  no  test  in  fertilizers  on  the  meadows  that  I  know  of,  but  I  shall 
fully  test  that  part  of  it  the  coming  season.  Our  winter  has  been  un- 
usually severe,  snow  still  covering  most  of  the  ground. 

A.  P.  Young,  Millville,  Columbia  county,  Pa.  In  discussing  the  com- 
parative  value  of  Dissolved  South  Carolina  phosphate,  bone  and  com- 
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plete  phosphate,  I  shall  leave  entirely  out  theoretical  values  or  value^ 
that  may  have  been  determined  scientifically,  and  confine  myself  to 
an  estimate  of  the  comparative  worth  of  each,  as  demonstrated  by  ac- 
tual test  in  the  field. 

Considering  cost  to  results  produced,  I  have  no  hesitation  in  saying: 
that  Dissolved  South  Carolina  phosphate  has  been,  on  my  soil,  so  far^ 
the  cheapest  source  of  fertility.  Whether  a  time,  sooner  or  later,  may 
come  when  this  will  not  be  the  case,  I  leave  for  the  future  to  determine, 
confidently  hoping  as  soon  as  the  neccessity  for  a  change  is  apparent 
to  be  able  to  see  it  and  find  what  may  then  be  needed. 

The  time  was  when  intelligent  farmers  were  misled  into  the  belief 
that  chemical  science  was  able  to  tell  them  just  what  fertilizer  or  fer- 
tilizing materials  were  necessary  to  apply  to  a  given  soil  in  order  to 
make  it  produce  paying  crops.  Their  claim  has  proven  so  unreliable 
as  to  be  discredited,  if  not  entirely  discarded,  by  farmers,  who  have 
studied  the  sciences,  take  the  papers,  hold  the  plow  occasionally  them- 
selves, and  watch  with  as  keen  interest  the  efi^ects  of  different  meth- 
ods, difl'erent  rotations,  diff'erent  fertilizers  applied  in  different  ways, 
as  the  successful  financier  or  stock  broker  watches  the  course  of  events 
likely  to  enhance  or  depreciate  his  investments.  Chemistry  may  do 
much  lor  the  farmer  by  determining  what  elements  are  lacking  or  what 
are  abundant;  but  the  roots  of  plants,  i^^nning  through  tons  of  soil  find 
abundance  of  needed  aliment,  where  the  chemist  from  his  small  sam- 
ple is  scarely  able  to  find  a  trace. 

To  apply  fertilizers  successfully  requires  studious  observation.  The 
mode  of  api>Jication  may  cause  failure ;  an  unfavorable  season  may 
also  cause  the  crop  to  go  amiss  when  treated  just  as  a  previous  one  had 
been  that  was  a  grand  success.  An  excellent  fertilizer  may  thus  be 
discredited,  because  the  circumstances  under  which  it  acted  were  un- 
iavorable.  To  apply  a  complete  manure  in  large  quantities  or  in  quan- 
tities sufficiently  large  to  meet  the  wants  of  a  crop  on  a  soil  that 
needs  only  phosphoric  acid  or  only  potash  is  equivalent  to  borrowing 
and  placing  in  bank  a  sum  of  money  several  times  as  large  as  we  now 
see  any  necessity  to  draw  upon.  The  same  is  true  of  a  soil  that  re- 
sponds to  ammonical  manure  or  any  other  needed  element  of  fertility. 
If  a  man  be  famishing  for  a  drink  of  water,  shall  we  require  him  to 
take  a  full  meal  of  solid  food  that  he  may  be  benefited  by  the  little 
moisture  contained  therein? 

While  the  complete  manure  man  improved  his  fields  by  putting  on 
what  is  not  immediately  necessary,  there  keeping  a  long  bank  account 
ahead,  the  specialist  aims  to  supply  what  is  now  needed,  and  seeks 
ultimate  improvement  by  calling  to  his  aid  nature's  resources,  care- 
fully watching  the  effect  of  every  application,  not  entirely  with  a  view 
to  immediate  results,  but  to  develop  more  and  more,  call  down,  and 
draw  up,  constantly  storing  at  the  right  place  additional  fertility  with 
each  successive  round  of  his  rotation,  never  for  a  moment  losing  sight 
of  the  fact  that  the  farm  is  not  a  store-house  of  unlimited  capacity  to 
honor  drafts,  but  one  that  needs  constant  replenishing  with  those  goods 
that  are  most  in  demand. 

Commercial  fertilizers  of  whatever  kind  are  chiefly  valuable  in  the 
impetus  they  may  be  made  to  give  to  the  growth  of  grass,  especially 
clover.  With  clover  to  reach  up  into  the  air  and  down  into  the  sub- 
soil for  materials,  commercial  fertilizer  judiciously  chosen  and  applied 
will  do  much  to  aid  in  placing  the  best  of  plant  food  at  the  right  place 
for  the  use  of  all  crops.    As  a  fertilizer  to  insure  a  growth  of  clover,  I 
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have  found  nothing  equal  to  the  highest  grade  of  South  Carolina  phos- 
phate at  same  cost. 

Experience  thus  far  leads  to  these  conclusions — that  a  fertilizer  rich 
in  phosphoric  acid  is  of  the  first  importance  to  crop  production  on  my 
soil — that  when  a  fertilizer  of  this  kind  has  been  applied  along  side  of 
another,  with  a  less  quantity  of  this  valuable  constituent,  yet  high  in 
its  percentage  of  potash  and  ammonia,  the  result  has  invariably  been 
that  the  increased  production,  when  any  increase  has  been  apparent, 
has  not  been  commensurate  with  the  increased  cost  of  the  fertilizer. 
Repeated  trials  have  been  made  with  this  invariable  result. 

K.  Reeder,  New  Hope,  Bucks  county,  Pa.  I  have  been  using  com- 
mercial fertilizers  in  a  moderate  way  for  about  twenty  years,  chiefly 
on  wheat  and  potatoes.    I  have  not  used  the  South  Carolina  rock  by 
itself-    Most  manufacturers,  I  believe,  now  use  the  rock  as  a  base  upon 
which  to  compound  their  fertilizers.    It  is  rich  in  phosphoric  acid,  but 
does  not  contain  potash  or  ammonia.    I  think  that  my  soil  requires  a 
fertilizer  rich  in  potash.    For  wheat  I  want  afertih'zer  that  will  analyze 
five  to  six  per  cent,  of  soluble  phosphoric  acid,  six  per  cent,  of  potash 
and  three  per  cent,  of  ammonia.    I  give  a  moderate  dress  of  stable 
manure  (ten  two-horse  loads  per  acre)  and  two  hundred  pounds  of  fer- 
tilizer drilled  in  with  the  wheat.    When  I  do  not  have  manure  enough 
^  to  cover  the  field,  I  drill  the  field  both  ways  and  apply  trom  two  hun- 
dred to  two  hundred  and  fifty  pounds  of  fertilizer  each  way,  making 
four  hundred  or  five  hundred  pounds  per  acre.    But  a  moderate  coat 
of  manure  and  two  hundred  pounds  of  fertilizer  gives  me  the  best  re- 
sults.   Experiments  made  seem  to  demonstrate  that  my  soil  does  not 
need  strong  doses  of  ammonia,  hence  I  class  that  lowest  in  the  list. 
The  stable  manure  I  think  supplies  about  all  that  is  needed  of  am- 
monia.   For  potatoes  I  want  a  fertilizer  running  from  ten  to  twelve 
per  cent,  of  potash,  and  I  always  have  it  mixed  to  order.    Ever  since 
1  have  been  fertilizing  potatoes  in  this  way  (six  hundred  pounds  per 
acre  in  addition  to  a  coat  of  stable  manure)  1  have  not  missed  a  crop, 
and  the  quality  is  uniformly  excellent.    I  think  the  fertilizer  rich  in 
potash  for  potatoes  increases  the  yield  and  improves  the  quality. 

G.  HiESTER,  Harrisburg,  Pa.  My  experience  in  the  use  of  commercial 
fertilizers  has  been  rather  limited,  and  I  cannot  speak  accurately  about 
results,  as  I  have  never  weighed  and  measured  the  crops  raised  on  a 
fi^ven  area  as  compared  with  an  unmanured  plot.  But  from  what  I 
have  seen  I  am  convinced  that  we  can  use  them  with  profit  as  a  sup- 
plement to  barn-yard  manure.  Further  than  this  I  am  not  prepared 
to  go  just  now. 

Our  soil,  which  is  a  sandy  and  gravelly  loam,  seems  to  require  the 
presence  of  considerable  vegetable  matter  to  give  it  just  the  proper 
consistency  to  produce  the  best  results,  and  we  find  that  commercial 
fertilizers  are  most  efi*ective  when  applied  when  a  stiff  clover  sod  has 
been  turned  down  or  when  a  heavy  dressing  of  coarse  manure  has  been 
applied  the  previous  season. 

If  the  mechanical  condition  of  the  soil  is  just  right  and  the  rainfall 
during  that  season  is  suflBcient  to  dissolve  them,  we  get  excellent  re- 
sults; otherwise  there  is  no  perceptible  difference  where  they  have 
been  applied  and  where  they  have  not. 

I  have  generally  used  complete  manures,  and  have  noticed  a  marked 
eflFect  upon  potatoes,  corn,  strawberries  and  market  garden  crops. 

Have  used  the  German  potash  salt  (kainit)  with  great  profit  on 
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peach,  apple  and  pear  trees,  and  on  potatoes  and  celery.  Have  ner^i- 
used  Dissolved  South  Carolina  rock. 

I  believe  that  by  the  judicious  use  of  commercial  fertilizers  we  csLXt 
make  our  farms  more  profitable,  but  we  must  be  careful  not  to  placo 
our  entire  dependence  upon  them,  as  many  interested  persons  are  urg- 
ing us  to  do,  but  should  use  them  as  a  supplement  to  a  clover  sod 
turned  down  or  a  dressing  of  barn-yard  manure. 

J.  0.  Thornton,  Avonia,  Erie  county.  Pa.  Speaking  of  the  use  of 
commercial  fertilizers,  the  question  is  frequently  asked :  Does  it  pay 
to  use  fertilizers  on  our  spring  and  fall  crops?  I  am  convinced  it  does. 
My  first  trial  of  phosphate  was  very  discouraging.  I  used  it  on  barley 
and  oats  on  muck  and  sandy  soil,  and  long  before  my  crop  was  ready 
to  harvest  it  was  over  half  lodged  down.  The  next  spring  I  told  the 
manufacturers  of  the  fertilizers  how  it  had  worked  for  me.  They  said 
they  would  talk  to  their  chemist  and  ascertain  what  I  wanted.  They 
done  so,  and  made  me  a  special  lot  that  year,  which  done  better. 

Since  then  I  have  been  using  Dissolved  South  Carolina  rock,  nitrate 
of  soda  and  muriate  of  potash.  Mixed  it  myself  as  Professoi:  Jordan 
advised  in  State  Board  Keport,  1885.  I  vary  the  mixture  as  I  think 
the  different  fields  need  it.  Now  I  have  no  trouble  with  my  crops 
lodging  down. 

This  fertilizer  is  now  used  by  several  of  our  best  farmers  and  is  in-  , 
creasing  every  year.  I  am  frequently  told  it  is  just  what  they  wanted^ 
and  especially  on  warm,  gravelly  soil  where  the  different  brands  of 
phosphates  had  done  no  good,  but  had  done  harm  by  being  too  heat- 
ing. I  do  think  if  our  farmers  would  try  it,  they  would  be  well  pleased 
with  it  at  less  cost  than  any  fertilizer  of  the  same  quality  in  the  market. 

I  drilled  in  last  year  forty  acres  of  corn  and  used  about  two  hundred 
pounds  of  this  fertilizer  to  the  acre,  drilled  in  with  the  corn.  It  kept 
ground  moist  and  wet  along  the  row  nearly  all  summer. 

I  never  used  Dissolved  South  Caroline  rock  alone,  but  intend  to  sow 
several  tons  this  spring  on  my  pastures  and  meadows. 

I  cannot  praise  this  fertilizer  too  highly  for  the  good  it  has  donq  us 
here  on  wheat,  oats,  barley,  com  and  onions. 

W.  J.  HoLLENBACH,  Bemo,  Pa.  (1.)  It  is  about  ten  years  since  com- 
mercial fertilizers  in  the  form  of  ordinary  phosphates  were  first  intro- 
duced in  this  section  of  Berks  county.  During  the  first  few  years  of 
its  introduction  the  farmer  who  made  use  of  this  class  of  manure  was 
the  exception ;  but  its  rich  results  on  all  crops  has  so  established  the 
confidence  of  the  public  that  to-day  it  is  safe  to  say  that  it  is  now  used 
by  ninety- nine  per  cent,  of  our  farmers  in  variable  quantities. 

(2.)  My  own  practical  experience  with  this  class  of  fertilizers  ex- 
tends to  upwards  of  six  years.  The  soil  of  my  farm  consists  of  a  sandy 
loam,  with  a  slight  mixture  of  gravel,  and  of  sufficient  elevation  to 
produce  proper  drainage. 

(3.)  During  the  first  years  of  my  experience  I  was  inclined  to  use 
only  cheap  and  low  graded  goods ;  but  practice  has  taught  me,  so  that 
I  am  now  purchasing  none  but  tho'standard  and  high  grade  ammoniated 
phosphates,  for  which  I  am  paying  from  thirty-five  to  forty  dollars  per 
ton. 

(4.)  Before  I  used  phosphate,  barn-yard  manure  and  lime  made  up 
my  list  of  fertilizers,  of  the  latter  of  which  I  applied  large  quantities 
annually :  but  of  late  I  have  lost  all  faith  in  lime  as  a  fertilizer,  and 
have  quit  its  use  for  that  purpose  altogether. 

(5.)  When  it  is  considered  that  lime  is  only  lime,  and  contains 


Off.  Doc]  Pbnnstlvania  State  Board  op  Agrioulturb. 


205 


no  manurial  value  or  plant  food  in  any  degree,  I  am  not  surprised  at 
the  poor  results  it  always  gave  me  in  crops  in  comparison  to  phos- 
phate. In  fact,  I  believe  that  lime  is  more  injury  than  benefit  to  a 
crop  of  grain  in  a  dry  season.  That  it  hardens  the  soil  is  very  plain, 
because  it  is  put  into  mortar  for  that  particular  purpose.  In  short, 
commercial  fertilizers  are  more  profitable  to  the  farmer  than  any  other 
class,  because  they  save  labor  and  time  in  applying  and  bring  better 
and  more  desirable  results. 

I  had  cases  already  where,  by  the  use  of  fifty  dollars'  worth  of  phos- 
phate, I  increased  my  wheat  crop  seventy  dollars  ($70), in  comparison 
with  where  I  had  used  lime  or  common  barn-yard  manure  and  no 
phosphate ;  and  also  in  a  number  of  cases  the  ratio  of  profit  was  even 
greater.   To  more  fully  test  the  true  merits  of  commercial  fertilizers 
in  contrast  to  lime  and  stable  manure,  I  at  several  times  had  occasion 
to  use  them  all  three  on  a  crop  of  wheat  alongside  each  other,  all  in 
one  common  field.   The  soil  of  the  whole  field  was  all  treated  alike  in 
preparing  it  for  sowing,  and  the  seed  all  sown  on  the  same  day.   I  had 
the  field  divided  into  four  sections.   The  first  field  was  fertilized  with 
phosphate,  the  second  with  stable  manure,  the  third  with  lime,  and  the 
fonrth  was  not  fertilized  at  all.   The  proportion  of  results  in  the  wheat 
crop  to  the  acre  were  about  as  follows :  The  section  fertilized  with  lime 
and  the  unfertilized  section  did  not  show 'any  difference  in  crop  yield; 
the  manure  fertilized  section  showed  an  increase  of  fifty  per  centum 
of  bushels  to  the  acre  over  the  two  preceding  sections ;  the  section 
fertilized  with  phosphate  yielded  an  increase  of  one  hundred  per  centum 
over  the  lime  and  unfertilized  sections  and  fifty  per  centum  over  the 
one  fertilized  with  manure. 

(6.)  Not  only  do  I  find  the  foregoing  experiment  in  favor  of  phos- 
phate true  in  wheat  raising,  but  have  tried  it  at  a  variety  of  other  crops 
in  different  seasons  and  condition  of  soil,  the  results  always  being  simi- 
lar to  the  above.  I  therefore  think,  from  these  results,  reaped  by  the 
using,  and  with  the  close  experiments  made  with  commercial  fertili- 
zers, and  the  rich  results  always  obtained,  I  have  a  powerful  argument 
in  favor  of  its  practice. 

(7.)  The  greater  quantity  of  phosphate  I  buy  I  apply  to  wheat.  I 
usually  sow  my  wheat  the  last  week  in  September,  with  two  and  one- 
half  bushels  of  the  grain,  and  from  two  to  three  hundred  pounds  of 
phosphate  to  the  acre  in  drills.  I  have  proven  that  phosphate- 
grown  wheat,  as  well  as  all  other  crops,  will  ripen  at  least  a  week 
earlier,  and  with  much  more  regularity  over  the  whole  field;  also,  the 
grain  is  of  a  finer  color,  and  more  fully  developed,  and  brings  a  better 
price  in  the  market.  The  Hessian  fly  is  also  less  apt  to  affect  it  when 
fertilized  with  this  class  of  manure. 

(8.)  I  am  using  it  on  oats,  and  the  results  are  always  very  good. 
At  corn  I  find  it  does  admirably  well.  It  produces  a  speedy  growth, 
a  heavy  stalk  and  a  well -developed  ear. 

(9.)  This  spring  I  tried  it  on  potatoes.  I  dropped  about  a  tai)le- 
spoonful  of  the  manure  upon  every  potato  before  I  covered  it  up  with 
sod.  The  last  row,  my  phosphate  I  had  in  the  field  did  not  reach  out 
quite,  and  being  too  much  trouble  to  bring  out  another  bag,  I  left  the 
remainder  of  the  row  unfertilized.  The  effects  are  plainly  visible  now. 
I  can  show  you  the  very  plant  where  I  emptied  my  bag.  There  is  a 
ifference  of  at  least  four  inches  in  the  height  of  the  plants,  and  they 
have  a  rich,  brighter  color. 

(10.)  It  is  sometimes  asserted  that  phosphate  is  only  a  temporary 
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fertilizer,  and  but  of  benefit  to  one  crop.  To  this  1  would  say  that  I 
know  it  to  have  benefited  my  grass  crop  in  a  profitable  measure  for 
two  successive  seasons  in  the  same  field  after  I  had  reaped  the  grain 
from  it. 

(11.)  I  never  have  tried  South  Carolina  rock"  as  a  fertilizer,  but 
from  what  I  hear  it  does  not  bring  very  good  results  in  this  section. 

E. Shorkley, Lewisburg,  Union  county,  Pa.  The  steady  and  encour- 
aging progress  made  in  the  various  departments  of  commercial  fertili- 
ze is  to  farming,  seems  quite  apparent  to  the  one  who  has  been  brought 
on  for  the  last  twenty  years  or  more  toward  a  practical  use  and  knowl- 
edge, T^io^^Zy  from  his  own  experiments  and  experience,  and  t^A^ZZy  on  a 
line  of  his  own  necessity.  Before  the  discovery  of  South  Carolina  rock^ 
and  at  the  time  when  nearly  every  small  town  with  a  machine  shop  and 
foundry  had  at  least  one  mechanically  inventive  genius,  putting  up  a 
bone-mill,  more  or  less  perfect;  and  when    pure  animal  bone at 
twenty-five  dollars  per  ton  in  sacks,  and  in  the  rough  at  half  that  price 
was  abundant  in  some  parts,  just  from  the    out  of-the-way  "  places  of 
the  country  and  farms,  then  it  was  that  the  farmer  who  tookthe  study 
of  the  phosphate  problem  without  a  teacher  found  himself  confronted 
with  overwhelming  evidences  of  an  expensive,  laborious  and  trouble- 
some undertaking.   The  farm  upon  which  the  herein  results  were 
painstakingly  noted  contains  soil  and  fields  of  noteworthy  variations 
in  character  and  conditions.   The  low,  underdrained,  black  and  loose^ 
the  heavy  clay,  the  uplands  and  the  sandy;  and  on  all  these,  by  a 
careful  system  of  weighing  products  and  a  prudent  plan  of  purchase, 
( he  dissolved  animal  bone  invariably  gave  better  and  more  grain, 
grass  and  straw  than  the  same  amount  of  money  invested  in  barn  and 
t^table  manure  from  the  farm-yard  or  town.   The  immediate  demand 
for  bone  took  it  to  a  better  market,  and  mixed  goods  and  guanos  were' 
then  for  a  time  limitedly  purchased,  "  and  pure  bone  "  at  forty  dollars 
was  generally  adulterated.  The  "  phosphate  "  sack  of  those  days,  with 
its  glowing  set-off  in  print,  covering  all  one  side,  would  require  more 
of  a  scientist  to  explain  than  would  ever  be  at  hand,  and  the  contents 
of  the  same  would  be  satisfactorily  estimated  by  the  reputed  character 
of  the  house  from  which  the  goods  were  obtained.   Three  successive 
seasons  were  considered  the  best  period  of  time  to  well  established 
fixedness  and  reliability  in  any  and  every  special  test  by  which  the 
conclusion  was  reached  that  phosphate  of  a  high  grade  always 'gBxd. 
and  paid  best.   The  meaning  of  "  phosphate  "  in  all  statements  herein 
made  is  a  mixture  containiiig  available  phosphoric  acid,  ammonia  and 
potash,  and  in  such  proportions  as  to  make  the  goods  rank  as  high." 
On  sandy  and  light  soil' with  wheat  phosphoric  acid  alone  for  the  in- 
vestment has  greatly  excelled  any  other  one  ingredient.  Where  heavy 
clover  had  been  plowed  down,  potash  and  phpsphoric  acid  done  better 
than  phosphate  and  no  closer  in  use  of  three- hundredths  to  the  acre. 
The  origin  of  the  Pennsylvania  State  Board  and  its  Chemist,  in 
courtesy  of  its  Secretary,  came  kindly  and  ju6t*in  time  to  afford  the 
most  valuable  aid,  and  at  a  juncture  wherein  the  purchaser  and  all 
local  agents  were  being  innocently  defrauded.  Dissolved  South  Caro- 
lina rock  was  liberally  cologned,  colored  and  sold  as  phosphate*'' 
and  though  measurably  checked,  an  inexcusable  defiance  has  often 
been  detailed,  and  a  few  experiments  thereby  lost;  but  unlike  afore- 
time, the  general  adulterations  and  their  consequent  faults  are  being 
placed  at  the  door  of  the  factory,  and  the  users  no  longer,  by  common 
consent,  classed  with  the  fools  on  account  of  poor  results  from  fraudu- 
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lent  and  unworthy    phosphate.''    The  Board,  through  its  deputies 
and  the  public  press,  turns  attention  to  the  phosphate  laws,  and  after 
eleven  years  with  the  trade  in  mixed  goods,  aided  in  the  use  of  all  the 
legislative  enactments,  all  the  experimental  larms  can  do,  and  all  the 
information  afforded  by  the  most  liberal  scientists;  yet  it  can  well  be 
said  we  have  not  obtained  enough  practical  fact  and  knowledge  to 
secure  and  hold  a  position  of  general  welfare  in  the  purchase  and  use 
of  phosphate.    It  is  the  idea  that  phosphate  in  a  certain  sense  is  being 
believed  by  so  many  to  be  a  jiecesaity.  and  the  agricultural  press  is 
brave  ^woxxgh  against  it  to  echo  this,  so  as  that  in  some  way  or  another 
the  accepted  condition  has  worked  serious  ills  in  almost  neutralizing 
our  pioneer  elements  of  work,  and  it  is  becoming  questionable  whether 
we  are  now  progressing ;  and  there  is  room  for  the  belief  that  there 
are  more  diflBcult  problems  and  more  serious  obstacles  yet  to  overcome 
than  we  have  already  encountered.    However,  the  last  decade  has 
variously  decided  in  its  impressive  logic  of  events  that  the  redeeming 
elements  and  forces  of  substantial  progress  in  knowledge  of  and  in- 
come from  phosphate  must  come  to  us,  if  they  come  at  all,  by  the 
way  of  a  wise  employment  of  the  offers  of  legislation  and  cooperation. 
No  one  man  in  farming  is  likely  alone  to  battle  against  the  enemies  of 
a  fair  and  untried  division  of  the  great  gains  realized,  and  the  open 
day  view  demanded  of  the  mystery  making  manufacturers  without  in 
less  than  a  quarter  of  a  century  seeking  aid  and  sympathy  in  cooper- 
ative law  and  powers. 

The  line  of  actual  land  and  crop  test  on  any  one  crop,  the  facts  to 
be  brought  out  of  commercial  and  real  values  and  the  sources  of  the 
plant-food  ingredients  are  suflSciently  problematic  for  the  skill,  pa- 
tience and  tastes  of  the  most  plucky  and  gamey  of  farmers,  and  past 
practice  in  testimony  declares  not  one  of  one  hundred  cares  for  or 
knows  any  of  these  vitally  important  truths  as  coming  of  industry  and 
diligent  personal  research.  The  last  six  years  have  with  some  few 
been  faithfully  and  uninterruptedly  given  to  a  form  of  work  calculated 
to.  and  did  in  results^  simplify  the  phosphate  complexity,  and  ''stand- 
ard phosphate  "  has  been  closely  followed  in  its  pretentions  of  quality 
and  its  subtility  of  mixture.  This  indefinite  "some  few"'  includes 
enough  of  the  two  classes — scientists  and  farmers — to  be  able  to  put 
plant  food  and  plant  feeding  on  a  footing  more  readily  understood  and 
much  more  practically  applied  than  in  the  generally  adopted  commer- 
cial methods  which  farmers  have  been  compelled  to  accept.  In  the 
work  referred  to.  South  Carolina  rock  has  been  considered  and  pur- 
chased as  the  cheapest  and  best  source  of  phosphoric  acid;  the  nitrate 
of  soda,  our  source  of  ammonia,  and  the  muriate  has  been  preferred 
for  potash.  Six  years'  test  on  winter  wheat  and  rye  gives  confirmation 
of  the  following  facts :  These  ingredients,  with  a  certain  uniform  per 
cent,  of  purity,  mixed  with  a  shovel  and  a  hoe,  have  in  test  with  fac- 
tory mixed  phosphate  invariably  done  best,  and  in  some  instances 
vastly  better.  Applred  as  for  the  immediate  crop,  dissolv.ed  slaughter 
houae  bone  has  been  less  profitable,  and  in  complete  phosphate  "  the 
lower  grades  have  been  no  better  than^ Dissolved  South  Carolina  rock 
alone.  The  cereals,  corn,  oats  and  buckwheat  are  crops  on  which  tests 
have  not  been  repeatedly  made.  Farmers  raising  potatoes  have  an 
opportunity  for  profitable  experiment,  not  only  to  themselves,  but  for 
others,  and  on  clay  soil  potatoes  have  been  raised  in  the  use  of  these 
chemicals  at  the  cost  of  fifteen  and  ei<rhteen  cents  per  bushel — 
that  is,  the  increase  of  crop  by  the  application  was  enough  in  bush- 
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els  to  pay  for  the  goods  at  the  stated  prices..  This  friendly  forcfe  of 
cooperation  has  helped  us  out  of  the  hands  of  unjust  tribute  and  brokofi 
up  old  methods  insomuch  ad  that  the  copious  showers  of  gain  are  fast 
filling  up  all  the  "  old  ruts "  of  our  earlier  dissatisfaction.   In  the 
amount  purchased,  at  an  expense  of  two  and  six-tenths  cents  per  ton 
for  the  association's  work,  a  saving  of  over  four  thousand  dollars  io 
1886  gave  an  economic  rainfall  to  our  little  phosphate  union  mueii 
calculated  to  encourage  all  honest  and  fair  cooperative  workers.  The 
late  wave  of  national  legislation  give  leading  agricultural  scientists 
an  almost  enviable  opportunity  to  be  true,  brave  and  faithful  in  their 
service  for  the    bread  and  butter  brigade ; "  and  if  the  Hatch  experi- 
ment station  bill  fails  to  illumine  the  darkness  of  the  phosphate  ques- 
tion, then  will  our  advance  forces  at  home  be  justly  censurable.  This 
is  not  written  to  tell  any  one  the  best  thing  in  phosphate  for  them  to 
do,  but  recites  what  one  actively  aggressive  farmer  in  a  long  pull  has 
concluded  to  be  the  best  thing  he  has  done.   No  two  farms,  and  but 
very  few  fields,  in  their  need  of  plant  food  are  alike,  but  they  arealike 
in  that  they  in  soils  difier,  and  that  to  raise  paying  crops  greater  and 
more  direct  help  must  be  given  than  comes  of  the  most  juficious  crop 
rotation.   To  the  question,  "  What  is  the  best  phosphate  ? "  answer 
may  be  made,   phosphoric  acid,  ammonia  and  potash."  Now,  suppose 
we  wisely  purchase  them  of  a  reliable  dealer,  and  under  the  Hatch 
law  we  use  science^  and  learn  as  much  about  these  as  anybody  knows, 
as  they  are  absolutely  "phosphate,"  and  every  farmer  has  at  his  mar- 
ket a  local  agent  for  several  mixed  kinds,  can  we  not  in  time  by  field, 
soil  and  crop  tests  "dig  out"  toward  the  light?  Knowledge,  cooper- 
ation and  experiment  are  important  factors  in  the  avoidance  of  fraud 
and  loss ;  and  as  this  cooperative  work  and  way  is  quite  a  departure, 
self  and  selfish  modes  are  against  it. 

We,  in  wisdom,  will  always^  upon  a  knowledge  of  the  evils  we  are 
following,  turn  from  them,  and  when  made  acquainted  with  the  bene- 
fits of  a  cnange,  will  with  our  full  heart  and  soul,  in  the  exercise  of  a 
large  heartedness  and  self-denying  benevolence,  give  vp  for  the  sake 
of  others. 

In  this  "  phosphate,"  as  in  every  other  department  of  our  work,  we 
must  "  farm  "  with  our  brains  and  ballots,  as  well  as  with  our  women 
and  wallets. 

M.  S.  Cook,  Avondale,  Chester  county.  Pa.  It  has  been  our  cus- 
tom for  the  past  seven  years  to  depend  almost  exclusively  upon  com- 
mercial fertilizers,  using  during  that  time  many  tons  both  spring  and 
fall.  We  are  to-day  of  the  opinion  that  they  are  in  this  immediate 
locality  a  wonderful  advantage  to  farmers.  Our  experiments  have 
been  principally  with  fine  ground  bone  meal  and  South  Carolina  rock. 
After  many  very  satisfactory  experiments  wo  have  arrived  at  the 
conclusion  that  to  mix  these  in  equal  proportions  (as  to  bulk,  not 
weight)  and  apply  from  four  to  five  hundred  pounds  per  acre,  you 
will  reap  a. profitable  result.  More  can  be  adVantageously  used  in 
some  instances,  but  it  has  been  a  question  with  us  whether  from  a 
financial  standpoint  a  farmer  can  afford  to  apply  greater  amounts 
than  we  first  mentioned.  As  a  rule,  to  be  sure,  he  must  be  governed 
by  the  condition  of  his  land  wh^n  he  first  commences  to  apply  chemi- 
cal fertilizers.  If  the  land  be  quite  poor  and  run  down  from  exces- 
sive farming  without  the  use  of  fertilizers  of  any  kind,  a  large  amount 
per  acre,  say  even  seven  or  eight  hundred  pounds  per  acre,  will  prove 
profitable  to  such  a  farmer.   It  has  been  our  custom  to  apply  about 
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the  same  amount  for  com,  oats  and  wheat,  fanning  Buceeseively  from 
corn  to  oats,  and  then  grass,  allowing  the  fields  to  remain  in  grass  for 
three  or  four  years  without  the  use  of  any  further  fertilizers  with  excel- 
lent results,  yielding  from  two  to  two  and  one-half  tons  per  acre.  We 
have  tried  other  brands  of  fertilizers,  but  are  decidedly  of  the  opinion 
that  bone  and  rock  is  needed  in  south-east  Chester,  as  many  of  tho 
farmers  in  this  section  agree.  There  seem,  however,  to  be  different 
fertilizers  needed  in  different  localities,  as  one  soil  requires  one  ingre- 
dient  while  another  lacks  in  some  other  particular.  We  might  state 
that  it  is  only  at  present  prices  of  rock  that  it  proves  eo  profitable,  as 
a  few  years  ago,  when  it  cost  from  twenty  to  twenty-five  dollars  per 
ton,  it  was  too  expensive  for  results  obtained  by  its  use. 

David  Wilson,  Union  City,  Pa.  We  think  that  commercial  ferti- 
lizers and  barn-yard  manures  should  never  be  looked  upon  as  rivals. 
A.  good  farmer  should  save  everything  from  the  farm  that  he  can  to 
increase  its  fertility  and  then  lay  by  as  much  fertilizer  as  he  can  afford 
to,  and  that  will  increase  the  hay  and  straw,  and  consequently  the 
manure  pile  the  next  year,  and  in  this  way  keep  up  the  fertility  of  his 
farm.    To  this  end  the  carcasses  of  dead  animals  should  not  be 
allowed  to  go  to  waste.   I  have  a  neighbor  who  has  built  a  cheap 
house  in  which  he  stores  muck  at  his  convenience  and  prepares  it  by 
mixing  a  barrel  of  lime  and  a  buohel  of  salt  to  every  cord  of  muck. 
When  an  animal  dies  or  he  can  procure  one  from  a  neighbor  he  cuts 
it  up  and  mixes  it  with  muck,  covering  it  at  least  six  inches  deep. 
Then  after  it  has  lain  for  a  summer  season  fork  it  over  and  throw  out 
the  bones ;  then  by  the  next  spring  it  will  be  fit  for  use.  ^  If  forked 
over  once  more  in  the  meantime,  all  the  better.   The  muck  will  ab- 
sorb all  the  ammonia  and  let  nothing  escape.   We  think  an  old  horse 
in  this  cheap  way  is  made  worth  one- half  ton  of  good  phosphate.  The 
bones  can  be  gathered  up  and  taken  to  a  bone  mill. 

J.  A.  Gundy,  Lewisburg,  Pa.  My  first  experiment  was  the  pur- 
chase of  five  large  two-horse  loads  of  wool  waste  from  a  woolen  fac- 
tory, on  which  the  soap  suds  had  been  poured  to  increase  its  value. 
For  this  I  paid  three  dollars-  per  load,  and  hauled  it  two  miles.  It 
was  without  exception  the  most  offensive  article,  as  regards  smell, 
that  I  ever  handled.  It  was  so  offensive  that  before  it  was  plowed 
under  I  smelled  it  distinctly  at  a  distance  of  one  and  one-half  miles 
when  the  wind  was  favorable.  I  spread  it  on  my  oats  stubble,  and 
plowed  it  under,  sowing  to  wheat.  I  supposed  1  had  a  bargain,  and 
engaged  it  for  the  next  year,  but  on  examining  the  crop  of  wheat  the 
next  year  could  find  no  favorable  results.  It  was  put  on  limestone 
soil  of  fair  fertility.  A  neighbor  about  three  miles  distant  on  sandy 
river  bottom  had  about  a  similar  experience  the  year  before.  My 
next  experiment  was  the  purchase  of  three  tons  of  superphosphate 
from  some  Delaware  firm.  This  same  phosphate  was  sold  the  pre- 
vious year  to  a  neighbor,  who  had  drilled  it  in  with  his  wheat  in  alter- 
nate acres,  using  phosphate  on  one  acre  and  sowing  the  next  without. 
Tho  field  of  my  neighbor  was  low,  with  a  clay  soil,  but  underdrained. 
The  effect  on  this  field  was  wonderful.  During  the  entire  next  year 
the  field  looked  like  a  striped  carpet;  the  acres  having  the  phosphate 
could  be  picked  out  as  far  as  the  field  could  be  seen.  The  effect  on 
this  field  is  what  led  me  to  order  the  three  tons.  I  drilled  it  in  with 
my  wheat,  putting  about  two  hundred  and  fifty  pounds  per  acre.  At 
several  points  I  doubled  the  quantity  for  one  round,  and  at  several 
points  made  one  round  without  any  phosphate.  The  soil  was  a- 
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gravelly  red  shale,  with  limestone  underlying.    The  result  was  tbat 
I  could  not  tell  except  by  the  marks  on  the  fence  where  the  phosphate 
was  apitlied,  or  where  it  was  not.    It  could  not  be  told  either  on.  ttie 
wheat  or  grass.   Cost  of  phosphate,  thirtj^-five  dollars  per  ton.  Next 
I  made  a  mixture  of  glue  refuse,  containmg  quite  an  amount  of  small 
bones  that  had  been  so  softened  by  acid  as  to  be  quite  easily  crumpled 
in  the  fingers.   Taking  about  two  Ions  of  this  to  one  ton  of  pure 
ground  bones,  which  1  dissolved  with  sulphuric  acid  in  the  pile,  after 
laying  for  some  weeks,  and  shoveling  over  a  number  of  times,  it  was 
run  through  an  old  threshing  machine  and  sifted  by  a  shaker.  This 
contained  nothing  but  fesh,  bbnes  and  acid, and  I  thoughtit  worth  at 
least  fifty  dollars  per  ton.   This  I  applied  with  the  drill  in  sowing 
wheat,  with  no  favorable  results  as  far  as  I  could  see,  although  ap- 
plied at  the  rate  of  from  two  hundred  and  fifty  to  five  hundred  pounds 
per  acre.   Many  others  used  the  same  mixture,  and  mainly  with  the 
same  results  as  mine.   After  this  I  tried  several  brands  of  phosphate 
and  Dissolved  South  Carolina  rock,  sown  broadcast  on  limestone  soil 
in  good  fertility.   In  these  but  little  difference  was  discernible  to  the 
eye  either  between  each  plot  or  between  them  and  the  adjoining 
pieces  containing  nothing.   In  the  fall  of  1885  1  made  a  mixture  con- 
sisting of  seventeen  hundred  pounds  of  Dissolved  South  Carolina  rock, 
two  hundred  pounds  of  muriate  of  potash,  and  one  hundred  pounds 
nitrate  of  soda.   These  were  mixed  togetheron  the  barn-floor  by  shovel- 
ing about  for  a  number  of  times,  and  then  drilled  in  with  the  wheat. 
The  mixture  was  applied  in  three  different  fields.   In  the  first,  a  good 
limestone  soil  in  good  fertility,  and  all  of  the  field  well  manured, 
drilled  in  at  the  rate  of  two  hundred  to  three  hundred  i)ounds  per 
acre,  showed  no  improvement  over  the  spaces  containing  no  phosphate, 
so  far  as  the  eye  could  detect ;  but  most  of  the  field  was  badly  injured 
by  the  freezing  of  the  plants  where  the  snow  was  blown  off.   On  an- 
other field  of  varying  fertility,  on  the  good  land  but  little  effect  could 
be  seen,  but  on  the  poorer  parts,  and  where  the  limestone  lay  deep 
below  the  surface,  the  effects  were  quite  marked,  the  grain  being 
nearly  or  quite  doubled  in  quantity.   On  the  third  field,  one  and  one- 
half  miles  distant,  gravelly  and  without  the  limestone  soil,  the  fer- 
tility of  which  had  been  to  a  great  degree  exhausted,  where  no 
manure  was  applied,  the  effect  was  marvelous,  the  yield  being  at  least 
twice  as  much  as  when  no  phosphate  was  sown ;  out  where  manure 
was  applied  the  effect  of  the  phosphate  was  observable,  but  not  nearly 
so  much  as  where  no  manure  was  applied.   But  in  none  of  the  fore- 
going cases  was  any  certain  measurements  taken,  and  as  a  conse- 
quence are  not  as  reliable  as. could  be  desired.   Last  spring  (1886)  I 
measured  off  twelve  plots  of  one  twentieth  (^V)  of     ^^re  each,  soil 
a  sandy  loam,  lying  immediately  on  the  limestone,  in  fair  fertility; 
sod  of  clover  and  timothy,  plowed  in  the  spring,  ana  after  harrowing 
I  applied  as  follows,  all  broadcast  and  harrowed  in  :   No.  1,  nothing ; 
No.  2,  ten  pounds  muriate  of  potash;  No.  8,  fifteen  i)ounds  dissolved 
bone  black;  No.  4,  twenty  pounds  dried  blood;  No.  6,  ten  pounds 
potash  a«d  fifteen  pounds  bone  black :  No.  6,  t?n  pounds  i)otash  and 
twenty  pounds  dried  blood;  No.  7,  mteen  pounds  bone  black  and 
twenty  pounds  dried  blood;  No.  8,  ten  pounds  potash,  fifteen  pounds 
bone  black  and  twenty  pounds  dried  blood ;  No.  9,  one-half  two-horse 
load  of  yard  manure ;  No.  10,  two  and  one-half  bushels  burned  lime ; 
No.  11,  one-half  bushel  (fifty  pounds)  grey  gypsum ;  No.  12,  nothing, 
each  plot  planted  with  com  of  the  same  variety,  and  in  the  same  man- 
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ner  and  on  tlie  same  day,  and  in  all  respects  treated  exactly  alike. 
Soon  after  the  corn  came  up  one  could  observe  a  difference  in  the 
color  of  tlie  corn,  the  difference  increasing  as  the  summer  advanced, 
and  by  July  each  plot  to  which  potash  had  been  applied  could  be 
picked  ont,  at  the  distance  of  one  hundred  rods,  by  the  increased  size 
and  color  of  the  corn.   The  plot  containing  all  three  elements  showed 
to  the  eye  to  be  considerably  better  than  the  plot  alongside,  treated 
witli  manure.   The  com  was  cut  off  and  husked  pretty  early  in  the 
fall,  but  after  it  was  fully  ripe,  and  both  com  and  fodder  weighed  at 
lime  of  husking.   The  fodder  was  not  as  dry  as  usual  when  stored  in 
bam,  and  in  consequence  the  results  given  below  as  to  the  fodder  may 
be  somewhat  too  high.   Taking  the  average  (and  the  difference  was 
but  little)  of  the  two  plots  having  nothing  applied  as  the  standard, 
the  gain  or  loss  of  corn  and  fodder  was  as  follows.   The  crop  was  very 
badly  injured  by  a  hail  storm  in  July.   Average  yield  of  unmanured 
plots,  one  hundred  and  thirty-four  and  one-eighth  pounds  com,  and 
one  hundred  and  forty -five  pounds  of  fodder: 


Fertilizer  Applied. 


I 


10  pounds  potash,  

15  pounds  dissolved  bone  back,  

20  pounds  dried  blood,  

10  pounds  potash  and  15  pounds  bone  black.  

10  pounds  potash  and  20  pounds  dried  blood,  

15  pounds  bone  black  and  20  pounds  dried  blood,  

10  pounds  potash,  15  pounds  bone  black  and  20  pounds  dried  blood, 

IJ  two-horse  load  manure,  

2|  bushels  burnt  lime,  

50  pounds  gypsum,  


Lbs. 
261 
101 
80? 
51} 
621 

62j 
37] 
6J* 
2i 


*  L066. 


It  is  intended  to  continue  these  experiments  through  the  entire  ro- 
tation of  crops.  From  my  experience  and  observation,  the  following 
deductions  seem  to  be  warranted  : 

First.  That  all  commercial  manures  show  better  results  on  naturally 
poor  lands  or  lands  of  exhausted  fertility  than  on  fertile  lands. 

Second.  That  phosphoric  acid  is  valuable  according  to  its  availa- 
bility^  no  matter  wherefrom  obtained. 

Third.  That  on  limestone  soils  potash  appears  to  be  the  most  efiec- 
tive  and  most  needed  elemant. 

Fourth..  That  relative  cost  of  purchase  and  application  considered, 
complete  fertilizers  are  more  economical  and  remunerative  than  yard 
manure. 

Fifth.  That  actual  tests  by  weight  are  the  only  reliable  tests  of 
value. 

.  Sixth.  That  tankage  and  similar  products  are  of  very  little  value. 

Seventh.  That  lime  and  gypsum  are  no  longer  of  value  to  our  lands 
(although  they  once  were),  being  stimulants  furnishing  no  element 
needed  by  the  plant  and  wanting  in  the  soil,  only  making  the  ele- 
ments in  the  soil  immediately  available,  whereby  they  have  enriched 
the  fathers  and  are  impoverishing  their  sons. 
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Eighth.  I  helieven  although  I  have  not  tested  it,  that  the  noc^ied 
supply  of  humus  and  of  nitrogen  can  be  obtained  by  using  potash  and 
phosphoric  acid  alone,  and  with  these  growing  buckwheat,  i>oas, 
clover,  or  other  rapid-growing  crops  and  plowing  them  down. 

Future  experiments  may  change  these  .deductions  but  so  far  tlie 
evidence  tends  to  establish  them. 

Thb  Octoraro  Farmbrs'  Club.  Your  committee,  appointed  to  report 
upon  the  relative  merits  of  the  commercial  fertilizers  in  the  market, 
would  most  respectfully  submit  the  following  as  the  result  of  a  care- 
ful inpuiry  from  different  sections  where  the  results  from  practical 
teats  could  be  obtained  without  bias :    Whilst  some  farms  would  use 
only  bone  or  other  high  grade  fertilizer,  the  almost  unanimous  expres- 
sion, from  an  economic  standpoint,  is  in  favor  of  South  Carolina  roek. 
As  an  evidence  of  this  fact,  its  increasing  use  and  growing  demand 
has  in  many  sections  of  our  country  almost  ignored  the  different 
brands  of  what  are  termed  high  grade  fertilizers ;  the  same  is  indorsed 
by  the  sales  made  at  the  various  depots  or  shipping  points  within  our 
knowledge.   For  example,  at  the  sales  depot  at  Atglen,  conducted  by 
John  K.  Melone,  Esq.,  hundreds  of  tons  of  rock  are  sold  annually, 
asd  scarcely  one  car-load  of  all  other  brands  of  fertilizer  combined, 
in  the  same  time.   The  same  facts  or  indorsement  at  the  warehouse 
kept  by  Bunton  Walter,  Christian,  Lancaster  county,  whose  sales  of 
South  Carolina  rock  amount  annually  to  some  five  hundred  tons,  and 
only  some  thirty  tons  of  all  other  grades  of  fertilizer.   These  goods 
are  purchased  and  spread  upon  our  land,  and  are  judged  alone  by 
their  previous  good  working  qualities. 

The  Patrons  of  Husbandry,  a  progressive,  economic,  and  intelligent 
classof  farmers,  purchase,  in  many  instances,  their  fertilizers  by  the  hun- 
dred tons,  and  almost  invariably  South  Carolina  rock;  hence  we  are  con- 
strained to  believe  from  these  and  other  stubborn  facts  in  connection 
with  the  increased  productiveness  of  our  broad  acres  in  localities 
wl^re  these  goods  are  almost  alone  consumed,  that  South  Carolina 
rook,  in  connection  with  barn-yard  manure,  has  played  an  active  part 
in  restoring  our  worn-out  or  neglected  farms  to  a  high  state  of  fertility. 
By  this  we  do  not  altogether  ignore  the  different  brands  of  phosphates 
on  the  market,  as  the  bases  of  all  are  South  Carolina  reck;  neither  do 
we  discard  bone.  The  difference  in  their  commercial  value  is  greater 
than  will  warrant  the  consumer  to  pay  for  agricultural  purposes  and 
at  the  same  time  keep  up  a  healthy  bank  account. 

S.  E.  Nevin,  Landenburg,  Pa.  After  some  experience  and  observa- 
tism  of  the  use  of  commercial  fertilizers,  my  practice  is  to  sow  five 
hundred  pounds  per  acre  of  fine  ground  bone  on  the  sod  for  com.. 
Sooth  Carolina  rock  I  use  for  oats  at  the  rate  of  two  hundred  and 
fifty  i)ounds  per  acre.  I  always  leave  several  strips  across  the  field  in 
which  no  fertilizer  is  sown,  and  have* never  failed  at  harvest  to  tell 
exactly  where  they  were.  Barn -yard  manure  I  use  as  a  tup  dressing 
far  grass;  or,  if  I  have  any  in  the  fall  I  use  it  for  wheat,  spreading  it 
over  as  much  of  the  field  as  possible.  I  then  sow  from  two  hundred 
and  fifty  to  three  hundred  pounds  per  acre  of  bone  phosphate  overall 
the  field.  After  the  wheat  is  harvested  I  spread  about  forty  bushels 
per  acre  of  wood-burned  lime. 

In  1879  I  spread  on  ten  acres  a  very  heavy  coat  of  barn  yard  ma- 
nure made  by  grain-fed  steers  and  kept  under  cover.  On  two  acres* 
in  the  same  field  there  was  no  manure,  and  on  this  plot  I  sowed  about 
four  hundred  pounds  South  Carolina  rock  and  six  hundred  i>ound8 
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ground  bone  mixed.  The  wheat  on  the  part  manured  started  stronger, 
looked  better  all  winter,  and  in  the  spring  the  two  acres  appeared  bo 
far  behind  that  I  sowed  four  hundred  pounds  more  ground  bone  as  a 
top  dressing.  At  harvest  there  was  no  perceptible  dilFerence  in  the 
wheat.  The  field  has  not  since  been  plowed,  and  the  two  plots  can 
be  distinctly  seen.  The  one  where  the  rock  and  bone  was  used  has 
yielded  the  most  hay,  and  the  pasture  is  much  better  there  than  in 
the  part  manured.  My  business  is  dairying  and  raising  stock  and  my 
object  to  increase  the  yield  of  pasture  and  hay,  believing  it  was  a  wise 
farmer  who  said,  "Seek  ye  first  a  good  grass  crop,  and  all  other  crops, 
can  then  be  added  to  it." 

Henry  C.  Snavely,  Lebanon,  Pa.  While  I  have  no  exact  data  I  can 
only  give  my  experience  in  a  general  way,  as  their  use  aflfected  the 
different  crops  to  which  I  applied  them. 

As  applied  to  wheat  and  rye  during  the  last  five  years,  an  ordinary 
bone  phosphate,  or  complete  phosphate,  if  honestly  prepared,  has  in- 
variah^y  been  a  pVofitable  investment;  making  the  increase  in  straw 
alone  almost  sufficient  to  pay  for  the  fertilizer  and  leaving  the  increase 
in  grain  for  profit,  besides  helping  the  grass  out  wonderfully  for  a  year 
or  two.  » 

Having  a  good  supply  of  yard  manure,  rich  in  nitrogen,  by  feeding 
wheat  bran  liberally,  I  have  of  late  used  pure  raw,  or  pure  dissolved 
animal  bone,  and  either  kainite  or  muriate  of  potash  mixed  with  gyp- 
sum, thinking  my  yard  manure  supplied  sufficient  of  the  nitrogen.  It 
is  my  opinion  that  most  of  our  limestone  soils  are  more  deficient  in 
phosphoric  acid  than  either  potash  or  ammonia,  and  for  this  reason  I 
preler  a  bone  manure. 

I  used  some  South  Carolina  rock,  but  in  too  limited  a  way  to  ex- 
press a  decided  opinion.  Take  the  wheat  crops  of  this  spring,  and  I 
venture  to  say  that  the  application  of  two  or  three  hundred  pounds 
of  bone  phosphate  would  have  paid  farmers  many  times  over.  I  have 
a  field,  part  of  which  was  covered  with  yard  manure,  and  part  was 
drilled  in  with  phosphate — ^well,  the  latter  promises  fifty  per  cent, 
better.  These  fertilizers  give  the  plants  a  strong,  healthy  start  in  the 
fall,  and  will  resist  the  changes  of  winter  and  spring  better.  From 
present  appearances  it  would  have  paid  me  very  well  to  have  applied 
phosphate  to  every  acre  seeded  down. 

It  would  be  well  if  we  knew  in  what  our  soils  were  deficient,  and 
then  apply  largely  of  it,  but  this  can  only  be  learned  by  experiment- 
ing, or  an  analysis  of  the  soil. 

I  find  bone  and  potash  more  profitable  in  the  cultivation  of  berries 
and  peaches  than  yard  manure.  If  I  could  get  all  the  yard  manure  I 
wanted  for  nothing,  and  I  want  a  great  deal  for  mulching,  I  would  not 
think  of  growing  a  firm,  highly  colored,  and  well-flavored  strawberry 
without  applying  bone  and  potash.  I  know  that  a  berry  thus  grown 
will  hold  up  in  the  basket  twenty-four  hours  longer  than  the  one 
grown  exclusively  with  yard  manure.  The  crop  may  not  be  larger, 
nor  the  fruit,  but  it  will  be  superior  every  way. 

Dissolved  bone  and  kainite  make  an  excellent  fertilizer  for  potatoes; 
the  plan  is  to  broadcast  some  of  the  mixture,  then  before  planting 
throw  out  a  deep  furrow,  put  in  sets  and  cover  lightly,  and  sow  fertil- 
izer over  the  row,  and  work  in  more  soil. 
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THE  DAIETAifD  DAIET  MATTERS. 


FRAQMBNTS— INOIiUDINO-  D AIRYINa-  IN  THE  NORTH-WBST. 


By  M.  W.  Oliveb,  Member  from  Crawford  county. 


After  miraculously  increasing  the  nutritive  power  of  the  five  loaves 
and  a  few  small  fishes  to  an  amount  sufficient  to  satisfy  the  hunger  of 
the  thousands  who  had  gathered  to  hear  and  be  healed,  the  greatest 
teacher  and  wisest  counsellor  that  ever  lived  upon  the  earth,  said  to 
his  disciples :    Gather  up  the  fragments  that  remain. Why?  That 
they  might  have  them  to  satisfy  their  hunger  on  the  morrow  ?  No  I 
That  they  might  sell  them  in  the  market?  No  1  The  simple  reason  was 
"  that  nothing  be  lost.  "   In  these  four  simple  words  "  that  nothing 
he  losU  "  is  a  mine  of  untold  worth.   This,  in  short,  answers  the  ques- 
tion. Why  are  fragments  worth  saving  ?  Because  they  have  a  value 
and  therefore  should  not  be  lost.   We  are  often  assured    that  no  par- 
ticle of  matter  under  Divine  supervision  is  ever  lost.  "   If  this  be  true, 
then  certainly  no  fragment  of  any  kind  under  human  control  should 
be  lost,  because  it  has  value,  the  amount  of  which  u  to  be  determined 
by  circumstances.   In  the  fragments  which  the  disciples  were  com- 
manded to  gather  up  there  must  have  been  a  value,  or  He  who  under- 
stood the  relation  of  things,  one  to  another,  perfectly,  would  never 
have  given  this  command.  » 

It  is  sometimes  said  Life  is  made  up  of  fragments.  "  If  this  be 
true,  may  it  not  be  well  for  us  as  farmers,  dairymen,  or  men  of  any 
other  calling,  to  consider  for  a  few  moments,  at  least,  some  of  the 
fragments  which  we  are  losing,  but  which  if  gathered  up  and  put  to 
proper  use,  would  represent  a  value  of  no  small  amount.  Among  the 
many  fragments  lost  are  fragments  of  time,  of  material,  of  force,  of 
energy,  of  experience,  of  opportunity  and  of  moral  character.  So  in- 
separable are  these,  the  one  from  the  other,  that  any  waste  of  one 
involves  waste  of  another,  therefore  the  consideration  of  these  must 
go  hand  in  hand  together. 

The  engineer  who  puts  on  more  steam  than  is  necessary  to  insure 
his  safe  arrival  at  a  certain  point  at  the  required  time  wastes  not  only 
water  and  fuel  but  the  wear  of  machinery,  and  more  than  this,  the 
nerve  i)ower  of  the  passengers  also.  He  who  loses  fragments  of  the 
early  morning,  the  most  valuable  time  of  all  the  day,  thinking  he  can 
regain  it  before  night,  generally  fails  in  his  calculation,  for  late  ris- 
ing, on  the  farm  at  least,  causes  irritability  and  with  it  a  general  un- 
comfortableness  during  the  entire  day.  The  farmer  starts  hurriedly 
to  the  field,  to  find  that  he  has  left  some  important  article  at  the  house 
or  at  the  barn ;  a  fragment  of  time  is  lost  in  returning  for  it,  and 
with  it  a  fragment  of  opportunity  and  of  strength.  How  many 
fragments  of  opportunity  are  lost  ?  One  writer  has  said:  "Tell  me 
what  a  farmer  does  with  his  so-called  leisure  hours  and  days  of  win- 
ter, and  he  can,  in  some  measure,  predict  his  success  in  the  busy  days, 
seed  time  and  harvest. "  Winter  is  the  time  for  planning,  as  the  sum- 
mer is  the  season  oi  execution.  Winter  is  the  time  for  thought,  as 
the  summer  is  the  season  for  carrying  thought  into  action.  It  is  the 
way  that  farmers  open  their  winters  that  makes  them  long  or  short 


Digitized  by 


Off.  Doc.]  Pennsylvania  Siatb  Board  op  Agbioulturi!. 


216 


headed.   It  is  he  who  carries  in  thought  oue  season  over  to  the  next 
that  makes  his  ends  meet  and  lap.   It  is  he  who  sees  the  end 
from  the  beginning,  who  works  from  the  beginning  towards  that 
end.    Every  farmer  should  sow  every  crop  and  harvest  every  grain 
field  while  the  soil  is  bound  in  the  icy  fetters  of  winter,  and  the  seed 
from  which  that  crop  is  to  spring  is  still  in  his  granary.   He  should 
plan  his  whole  coming  season's  agricultural  campaign  during  the  long 
winter  evenings,  so  that  when  the  spring  opens  he  may  put  his  forces 
into  the  field  and  lead  them  wisely  and  well.   As  the  great  farmer, 
Boldier  and  father  of  his  country  has  said :  *'In  time  of  peace  prepare  for 
war.'*   Fragmentof  experience  in  thefeedingof  stock,especially  young 
stock,  is  sadly  allowed  to  go  to  waste.   Especially  is  this  true  during  the 
winter  months.   Too  many  keep  their  youngstock  through  the  winter 
months  without  gaining,  by  furnishing  them  with  the  food  of  support 
only.   It  is  to  lose  entirely  the  winter's  food  and  care,  besides  the  per- 
manent injury  to  the  animals,  by  stunting  them  in  their  growth  in 
some  degree,  and  from  which  they  are  rarely  able  to  recover  fully, 
and  even  if  they  do  so,  it  takes  a  considerable  portion  of  the  next  sum- 
mer's food  to  accomplish  it.   English  farmers  have  for  some  years 
been  reducing  the  age  at  which  to  market  beef,  and  have  so  far  suc- 
ceeded that  much  of  their  stock  is  now  sold  at  from  twelve  to  twenty- 
four  months  old,  and  it  has  been  found  quite  satisfactory  to  both  deal- 
ers and  consumers.   Their  experience,  together  wilh  the  successful 
feeders  in  our  country  is,  that  early  maturing  stock  with  full  feeding 
from  birth,  and  marketed  at  the  age  above  mentioned  is  where  the 
greatest  profi  t  lies.   It  has  been  demonstrated  time  again  that  a  pound 
of  ilesh  can  be  put  on  an  animal  at  less  cost  during  the  first  twelve 
months  of  its  existence  than  at  any  subsequent  time,  and  that  the  cost 
increases  month  by  month.   The  production  of  this  young  beef  should 
command  the  attention  of  our  farmers,  for  if  it  pays  in  England  it 
ought,  with  our  facilities,  to  show  good  returns  here.   To  make  the 
largest  amount  of  beef,  pork,  or  mutton,  in  the  shortest  possible  spacef 
of  time,  and  also  the  biggest  pile  of  manure,  should  be  the  aim  of 
every  farmer.   It  is  the  road  to  his  success. 

The  winter  feeding  of  stock  is  a  question  of  the  highest  importance 
to  the  farmer  and  dairyman,  and  one  on  which  more  definite  informa- 
tion is  desirable.  The  opinions  and  practices  of  feeders  vary  so  greatly, 
even  in  the  same  section,  that  nothing  seems  to  be  settled  that  will 
be  applicable  to  all  sections.  The  relative  cost  of  food  and  labor  will 
in  some  parts  of  the  country  be  the  pivot  upon  which  the  question 
will  turn,  and  each  farmer,  from  his  own  standpoint,  must  by  careful 
study  and  experimenting  decide  what  is  best  for  him  in  his  situation. 
Nevertheless,  there  are  some  general  principles  that  govern  it,  and 
are  applicable  everywhere  and  under  all  circumstances.  Prof.  Cam- 
eron well  says :  "  A  knowledge  of  the  kind  and  quantity  of  food  re- 
quired by  animals  may  be  gathered  from  the  composition  of  the  sev- 
eral parts  of  the  animal  body  and  a  study  of  the  functions  they  per- 
form. The  muscles  must  be  sustained,  therefore  gluten,  albumen, 
etc.,  i)opularly  called  muscular  matter  must  be  eaten.  The  fat  of  the 
body  must  be  renewed,  therefore  fat  should  be  represented  in  the 
food,  and  as  much  carbon  escapes  from  the  lun^  and  skin,  it  seems 
natural  and  necessary  that  starch  or  sugar  should  be  introduced  into 
the  stomach  with  a  view  of  supplying  it.  The  minerals  of  the  flesh, 
blood  and  bones  must  be  in  like  manner  provided."  This  is  essentially 
true;  and  just  hero  is  where  science  comes  lo  our  aid,  in  showing  us 
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by  analysis  the  constituent  properties  of  cattle  foods  and  their  e<iuiva- 
lents ;  showing  how  to  combine  albuminoids  with  fat  forming  elements 
and  minerals  with  proper  proportions  to  obtain  the  best  results  ;  and 
at  the  fcame  time  a  great  saving  may  be  made  in  some  kinds  of  food 
which  would  be  fed  to  excess,  while  that  actually  required  to  make  a 
well  balanced  food,  might  be,  without  this  knowledge,  unwittingly 
withheld.   Many  dairymen  have  been  a  long  time  in  learning:,  while 
some  have  not  yet  discovered  the  fact,  that  the  best  butter  ration  must 
have  a  larger  proportion  of  albuminoids  or  nitrogenous  food  than^  for 
the  production  of  quantity  of  milk.   Clover  is  one  of  the  most  nitro- 
genous of  our  fodders,  and  should,  therefore,  be  more  generally  grown 
by  our  dairymen.   Warmth  and  shelter  are  large  factors  that  enter 
into  the  question  of  winter  feeding  and  care  of  dairy  cows,  as  well_  as 
all  animals,  insomuch  as  the  animal  system  is,  like  a  steam  engine 
and  boiler,  continually  consuming  fuel  in  the  shape  of  food  to  keep 
the  animal  machine  in  working  order.    Just  liow  much  heat  is 
the  equivalent  of  food  i3,  of  course,  not  certainly  known.  Experts 
estimate  the  saving  at  one-quarter.   However  wide  or  close  this  esti- 
mate may  be,  as  to  the  truth,  there  is  no  one  point  more  generally  ad- 
mitted among  dairymen  than  the  fact  that  cows  exposed  to  the  rigors 
of  winter  will  not  do  as  well  as  those  properly  cared  for  and  comfort- 
ably housed. 

But,  I  was  to  say  something  about  dairying  in  the  north-western  part 
of  the  State.  Its  history  is  not  unlike  that  of  other  portions  of  the 
country.  Crawford  county  is  comparatively  a  new  country,  or  more 
particularly  the  western  half  of  it.  The  first  female  white  child  bom 
in  this  half  of  the  county  is  still  living,  and  is  not  yet  an  hundred 
years  old  ;  so  that  in  some  portions  of  the  State,  as  well  as  in  other 
States,  dairying  had  made  some  progress  and  was  being  earned  on 
somewhat  as  a  specialty,  while  as  yet  this  part  of  the  country,  and,  I 
may  add,  a  considerable  portion  of  the  North-west^  was  unimproved. 
When  we  review  the  history  of  dairying  we  are  surprised  at  the  won- 
derful progress  which  it  has  made.  It  was  not  till  1857  that  the  asso- 
ciated system  of  dairying  was  given  birth.  Since  then  its  peculiar 
features  have  been  spread  over  the  entire  continent.  This  system  of 
dairying  has  given  rise  to  the  establishment  of  dairy  associations  and 
a  literature  for  the  dairy,  and  we  find  that  for  the  decade  from  1855  to 
1865  the  question  of  milk  and  its  products  began  to  be  more  thoroughly 
investigated  and  to  be  treated  in  a  scientific  manner.  During  this 
period  the  manufacture  of  cheese  was  becoming  shaped  into  a  regular 
system  and  our  dairy  products  assumed  a  uniformity  hitherto  unknown 
to  the  dairies  of  America.  During  the  year  1864  and  1865  the  price 
of  cheese  went  up  to  what  was  considered  to  be  an  extraordinary 
figure,  while  the  factory  system  commended  itself  more  and  more  to 
old  dairymen,  and  the  plan  was  found  to  be  especially  adapted  for  in- 
troducing the  dairy  into  new  districts.  In  1859  the  total  exports  of 
American  cheese  were  only  9,287,000  pounds,  but  in  1861  they  had 
risen  to  40,141,000,  and  in  1864  to  49,755,842  pounds,  a  quantity  at  that 
time  thought  by  many  to  be  near  the  limit  of  our  production.  In 
1859  the  average  price  of  cheese  was  in  New  York  city  eight  and  one- 
half  cents;  but  in  1861  it  had  dropped  to  seven  cents,  while  in  1864 
it  had  risen  to  fifteen  and  one-half  cents.  Butter  brought  in  1859 
eighteen  cents,  in  1861  fourteen  cents  and  then  advanced  to  twenty- 
four  cents  in  1864.  The  period  from  1865  to  1875  is  known  through- 
out the  United  States  as   flush  times." 
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It  was  a  i)eriod  of  inflation.   Men  "  made  haste  to  get  rich."  The 
wildest  schemes  of  speculation  were  inaugurated.   Money  was  squan- 
dered recklessly  in  all  kinds  of  extravagance.   Fictitious  values  were 
put  upnon  all  kinds  of  property,  personal  and  real,  and  many,  instead 
of  paying  debts,  invested  their  surplus  earnings  in  railroad  bonds  and 
stocks,  which,  in  a  short  time,  proved  worthless,  and  in  this  way  many 
millions  of  dollars  were  wiped  out.    In  many  parts  of  the  country 
good  dairy  farms  were  not  infrequently  considered  a  bargain  at  from 
$100  to  $200  per  acre.   Persons  with  a  few  thousands  of  dollars  were 
often  eager  to  purchase  dairy  farms  at  high  prices,  and  they,  in  conse- 
quence, became  hopelessly  involved.    Cheese  in  1865  had  risen  to  an 
averag:e  price  of  twenty  cents  per  pound,  and  it  continued  to  bring 
from  sixteen  to  eighteen  cents  until  1872,  when  it  dropped  to  thirteen 
a^d  one-half,  the  lowest  point  during  this  decade.  But  it  advanced  to  • 
fourteen  and  one-quarter  in  1873  and  to  fourteen  and  three-quarters  in 
1874.    It  was  during  this  decade  that  butter  factories  and  creameries 
began  to  attract  attention  and  to  spring  up  in  widely  separated  locali- 
ties.   Fancy  butter  not  infrequently  was  sold  at  a  dollar  per  pound. 
The  average  price  of  butter  in  New  York  in  1865  was  forty-five  cents 
per  pound.   In  1866  and  1867  it  was  but  thirty  cents.    In  1868  it  was 
again  forty-fivo  cents,  when  it  gradually  declined  to  it  lowest  price — 
fifteen  cents — in  1872.    It  closed  the  decade  at  twenty-seven  cents. 
It  was  during  tliis  decade  that  the  associated  dairy  system  was  carried 
to  Canada,  being  first  established  at  IngersoU  in  1867 ;  and  all  through  ^ 
this  decade  it  was  largely  patronized  at  its  annual  conventions,  receiv- 
ing aid  from  the  government.   In  this  decade,  also,  dairy  associations 
were  established  in  the  Eastern  States,  in  Ohio  and  Illinois,  and  in  the 
North-west,  and  tho  annual  conventions  broughtout  large  numbers  of 
persons  to  attend  the  meeting.^,  the  gatherings  not  unfrequently  num- 
bering 500  persons.   By  the  published  reports  of  these  conventions, 
and  by  books  on  the  dairy,  as  well  as  writings  in  the  agricultural 
pai)ers,  dairy  literature  began  to  take  prominence  and  to  compare 
favorably  with  that  of  any  branch  of  farm  industry.    It  seems  hardly 
necessary  to  speak  of  our  increased  production  and  the  commercial 
history  of  the  dairy  during  the  past  ten  years.    It  is  fresh  in  the  mind 
of  every  one  engaged  in  this  interest.   Dairymen  have  felt  at  times 
the  extreme  pressure  of  low  prices ;  at  other  times  they  have  felt  to 
congratulate  themselves  on  the  fair  prices  obtained  for  their  goods. 
For  a  considerable  portion  of  this  decade,  however,  the  result  has  been 
that  neither  producer  or  buyer  has  made  much  money  to  boast  of.  Our 
dairying  m  the  north-western  portion  of  the  State  is  unlike  yours  here 
in  the  eastern,  in  that  ours  (associated  dairying)  is  the  production  of 
cheese,  while  yours  is  the  making  of  butter. 

The  first  factory  built  in  the  North-west  was  in  1865,  and  within  five 
years  thereafter  in  the  counties  of  Erie,  Crawford  and  Mercer,  there 
were  nearly  one  hundred  factories  in  active  operation,  each  receiving  ' 
the  milk  of  from  200  to  600  cows,  some  factories  making  daily  from 
twenty  to  twenty-six  cheeses  of  an  average  weight  of  sixty  pounds. 
This  industry  gave  a  new  impetus  to  the  clearing  upof  our  lands,  and, 
while  we  have  considerable  of  wood  lands  yet  remaining,  we  have  no 
more  than  will  be  sufficient  to  meet  the  demands  for  fuel  and  build- 
ing purposes — not  much  more  than  what  the  sanitary  laws  should  de- 
mand in  every  part  of  the  State.  At  first  the  factory  system  had  much 
to  contend  with.  Some  patrons  seemed  to  think  that  anything  bear- 
ing the  name  of  milk  was  good  enough  to  take  to  the  factory,  and  then 
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some  of  the  factorymen  had  never  learned  that  "  cleanliness  was  next 
to  Godliness,"  much  less  had  they  learned  that  cleanliness  was  essen- 
tial to  the  making  of  good  cheese.   Hence,  when  a  factoryman  who 
did  demand  good  milk  rejected  some  that  was  unfit  to  work  up,  Iio 
quite  likely  lost  a  patron,  which  patron  was  gladly  accommodated  at 
another  factory  not  bo  scrupulously  clean  and  exacting.   Patron  and 
factoryman  alike  had  to  be  educated.  They  found  their  interests  were 
not  dissimilar,  but  that  they  were  in  common.  Factorymen  found  their 
goods  had  to  be  sold,  if  sold  at  all,  upon  their  merit,  hence  the  im- 
portance of  attaining  as  near  perfection  as  possible  in  their  make  of 
cheese  to  secure  the  top  prices,  and  thereby  give  satisfaction  to  their 
patrons.   The  wide  margin  of  difference  in  price  between  strictly  fine 
butter  and  cheese  and  the  lower  grades,  as  quoted  in  the  market  re- 
•  ports,  was  a  sufiicient  evidence  of  this  fact.  Though  the  establishment 
of  this  associated  system  of  dairying  was  during  the  "  flush  times,'* 
yet  the  fact  becande  patent  that  it  did  not  pay  to  manufacture  any- 
thing but  the  best  article;  that  all  inferior  goods  were  manufactured 
at  a  loss.   It  became,  therefore,  the  interest  of  the  producer  to  inquire 
into  the  causes  of  the  production  of  so  large  a  quantity  of  inferior 
goods,  the  result  of  which  was  that  each  patron  was  required  to  give 
special  care  to  his  milk  pails  and  cans;  see  that  they  were  thoroughly 
cleansed  and  scalded:  thoroughly  brush  the  cow's  udder  and  clean  it 
of  all  foul  matter,  and  under  no  circumstances  to  allow  the  cow's  teats 
to  be  wet  with  the  milk  for  the  purpose  of  softenin^c  or  cleaning  them. 
This  is  a  very  filthy  habit  and  should  never  be  allowed.   The  cows 
were  not  to  be  hurried  or  worried  by  dogs  in  driving,  and  if  perchance 
the  cow  sometimes  became  heated,  she  should  be  left  unmilked  till 
she  has  cooled  off  and  gotten  over  the  excitement.   Should  the  cow 
be  ailing  or  out  of  condition,  her  milk  should  go  to  the  swill  barrel  rather 
than  to  endanger  a  whole  vat  of  milk.    In  fact,  the  patron  was  to  do 
everything  he  could  to  secure  to  the  cheese-maker  good,  sweet,  pure, 
wholesome  milk.   He  should  never  leave  his  cans  in  the  bam  while 
milking  or  over  night.   It  will  almost  invariably  taint  the  milk.  The 
patron  should  also  demand  from  the  factoryman  the  utmost  care  and 
neatness  in  all  his  work.   These  are  some  of  the  general  rules  which 
are  being  insisted  upon  in  the  handling  of  milk.    In  the  increased 
make  of  dairy  products,  tie  market  can  find  no  place  for  inferior  sorts 
at  anything  like  living  prices  to  the  producer.   They  are,  and  wiU  be 
in  the  future,  slow  of  sale,  if  not  next  to  unsalable.   The  demand  is 
for  fine  goods,  and  that  demand  must  be  met,  and  it  will  be  met  by 
those  who  have  resolved  upon  standing  firmly  by  the  dairy  industry; 
who  are  intelligent  as  to  its  needs,  and  who*  have  faith  in  its  future 
prosperity.   With  a  uniformity  of  fine  goods,  both  in  the  home  and 
foreign  markets,  consumption  may  be  so  promoted  and  increased  that 
our  dairy  industry  will  again  be  lifted  into  a  highly  prosperous  condi- 
tion. 


Agriculture  is  the  foundation  industry,  not  only  of  the  State  and  the 
nation,  but  of  the  world.  It  is  the  most  ancient  and  the  most  import- 
ant of  industries.   It  was  Washington  who  said:  ''Agriculture  is  the 
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xcLoet  healthful,  the  most  useful  and  the  most  noble  employment  of 
man."   We  have  in  the  United  States,  according  to  the  census  of  1880, 
a  population  of  50,155,783.   We  have  4,008,907  farms,  of  an  average 
elze  of  134  acres  each.   We  have  in  these  farms  a  total  of  636,081,835 
acres  of  land,  of  which  284,771,042  acres  are  improved  farm  land, 
laving  upon  these  farms  and  engaged  in  the  pursuits  of  agriculture 
are  7,670,493  persons,  or  one-seventh  of  our  entire  population.  The 
total  value  of  our  farm  products  or  agricultural  productions  is  $2,213,- 
402,564.   Here  we  have  presented  a  concise  but  clear  view  of  the 
great  magnitude  of  our  agricultural  interests.   Let  us  compare  it  with 
some  of  our  principal  manufacturing  industries.   Let  us  first  com- 
pare it  with  all  of  them  combined.    We  have  in  this  country 
253,852  manufacturing  establishments  of  various  kinds.   These  estab- 
lishments give  employment  to  2,738,895  hands,  or  about  one-eighteenth 
of  our  whole  population.   The  total  value  of  raw  material  used  is 
$3,396,823,549,  and  of  manufactured  product  $5,369,579,191.   Here  we 
see  that  the  total  value  of  our  agricultural  productions  is  very  nearly 
equal  to  one-half  of  all  our  manufactured  products  combined.  And 
it  must  be  borne  in  mind  that  this  total  value  of  manufactured  products 
includes  the  manufacture  of  agricultural  products  as  well  as  the  man- 
ufactured products  of  industries  other  than  agriculture. 

Let  us  next  ascertain  the  magnitude  of  our  dairy  interest  as  a  part 
of  our  agricultural  interest.  We  have  in  the  United  States,  upon 
these  lands  of  ours,  12,443,120  dairy  cows.  We  have  also  on  the  same 
22,488,550  other  cattle.  If  now  we  value  the  cows  at  $30  each,  we 
have  the  sum  of  $373,293,600  as  their  value,  and  the  other  cattle  at 
$20  each,  we  have  as  their  value  $449,771,000,  making  a  grand  total 
for  dairy  stock  and  beef  cattle,  $823,064,600,  as  a  portion  of  the  capi- 
tal stock  invested  in  our  dairy  interest.  The  proportion  of  our  lands 
devoted  to  dairying,  and  the  value  of  the  same  I  shall  not  attempt  to 
determine.  Neither  shall  I  bring  into  the  account  the  value  of  dairy 
machinery  and  appliances,  but  sh^ll  content  myself  with  a  statement 
of  the  amount  and  value  of  our  dairy  products.  The  amount  of  butter 
made  was  777,250,287  pounds,  of  cheese  27,272,489 pounds,  of  milk  con- 
sumed other  than  that  made  into  butter  and  cheese,  530,129,755  gallons. 
If  now  we  place  values  upon  these  products,  valuing  the  butter  at 
twenty-five  cents  per  pound,  the  cheese  at  ten  cents  per  pound,  and 
the  milk  at  twelve  cents  per  gallon,  we  shall  have  a  statement  like 
the  following : 


777,250,287  pounds  of  butter,  at  25  cents  per  pound,   |m,312,572 

27,272,489  pounds  of  cheese,  at  10  cents  per  pound,   2,727,248 

630,129,766  gallons  of  milk,  at  12  cents  per  gallon,   63,615,570 


Making  a  total  of,    -260,655,390 

As  the  annual  cash  value  of  our  dairy  products. 


Let  US  next  contrast  this  with  eome  of  our  other  leadins:  agricul- 
tural products,  as  well  as  with  some  of  our  principal  manufacturing 
industries. 

Hay. — ^The  quantity  produced  was  35,205,712  tons.  If  we  value  this 
at  $10  per  ton  we  have  as  the  value  of  our  hay  crop  $352,057,120, 
being  $91,401,730  more  than  the  value  of  our  dairy  products. 

Com. — The  quantity  produced  is  1,754,591,670  bushels.  If  we  value 
this  at  fiftv  cents  per  bushel  we  have  as  the  value  of  our  com  crop 
$877,295,838,  being  $616,640,448  more  than  the  value  of  our  dairy  pro- 
ducts. 
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Wheat. — ^The  quantity  produced  was  459,483,137  bushels.  If  wo 
value  this  at  one  dollar  per  bushel  we  have  as  the  value  of  our  wheat 
crop  $450,483,137,  being  $198,827,747  more  than  the  value  of  our  dairy 
products. 

Lumber, — ^The  value  of  the  logs  is  $139,836,869,  and  the  total  valao 
of  all  sawed  products  is  $233,268,729.  This  is  $27,387,661  less  than  the 
value  of  our  dairy  products. 

Coal. — The  product  of  the  anthracite  coal  is  28,621,371  tons,  value<i 
at  $42,139,740.  The  products  of  bituminous  coal  is  41,860,055  tons, 
valued  at  $52,427,868.  The  total  value  of  all  the  coal  being  $94,567,- 
608,  which  is  $166,087,782  less  than  the  value  of  our  dairy  products. 

Iron  Ore. — The  quantity  produced  is  7,064,829  tons,  valued  at  $20,- 
470,756,  which  is  thirteen  times  less  than  the  value  of  our  dairy  pro- 
ducts. 

Iron  and  Steel. — We  have  for  the  manufacture  of  iron  and  steel  1,005 
establishments,  the  total  value  of  materials  being  $191,271,150.  The 
total  value  of  all  the  manufactured  products  is  $296,557,685,  which  is 
about  $30,000,000  more  than  the  value  of  our  dairy  products. 

Cotton.— The  quantity  produced  is  1,570,344  bales,  or  750,343,981 
pounds,  valued  at  $102,206,347  as  the  cost  of  materials.  The  total 
value  of  the  manufactured  products  is  $192,090,110,  which  is  $68,565,- 
280  less  than  the  value  of  our  dairy  products. 

Oold  and  Silver.— The  total  product  of  gold  was  $33,379,663,  of  silver 
$41,110,957,  and  of  both  $74,490,620,  which  is  $186,164,770  less  than 
the  value  of  our  dairy  products. 

We  have  as  the  value  of  our  gold  product  $33,379,663 ;  we  have  as 
the  value  of  our  butter  product  $194,312,722,  the  value  of  the  nuggets 
of  gold  being  very  nearly  six  times  less  than  the  value  of  the  golden 
nuggets  of  butter. 

So  far  we  have  been  comparing  the  productions  and  interests  of  our 
whole  country,  the  United  States.  Let  us  now  turn  our  attention  for 
a  few  moments  to  those  of  our  State  of  Pennsylvania. 

Population. — We  have  in  Pennsylvania  a  population  of  4,282,S91. 
We  have  213,545  farms,  of  an  average  size  of  93  acres  each.  We  have 
engaged  in  agriculture  301,112  persons,  about  one-fourteenth  part  of 
our  entire  population.  We  have  as  the  total  value  of  all  our  farm 
products  $129,760,476,  which  is  an  average  of  over  $600  for  each  farm. 

Our  Dairy  Interest. — We  have  in  this  State  854,156  dairy  cows ;  we 
have  also  861,019  other  cattle.  If  now  we  value  the  cows  at  $30  each, 
we  have  as  their  value  $25,624,680;  and  if  we  value  the  other  cattle 
at  $20  each,  we  have  $17,220,380  as  their  value,  making  altogether 
$42,845,060  as  the  value  of  our  dairy  and  beef  cattle.  Our  butter 
product  of  79,336,012  pounds,  worth,  at  25  cents  per  pound,  $19,834,003; 
our  cheese  product  is  1,008,686  pounds,  worth,  at  10  cents  per  pound, 
$100,868 ;  our  milk  sold  and  consumed  other  than  made  into  butter 
and  cheese  is  36,540,540  gallons,  worth,  at  12  cents  per  gallon,  $4,384,- 
864,  making  altogether  as  the  value  of  our  dairy  products  of  milk, 
butter  and  cheese  $24,319,735,  which  is  abont  one-fifth  part  of  the  total 
value  or  all  our  farm  products.  The  entire  value  of  our  dairy  pro- 
ducts and  cattle  is  $67,164,795,  which  is  more  than  one-half  of  all  our 
farm  products. 

Let  us  next  compare  the  value  of  our  dairy  products  with  a  few  of 
our  leading  farm  crops  as  with  some  of  our  principal  manufacturing 
industries. 

Hay. — ^The  quantity  produced  is  2,811,654  tons,  worth,  at  $10  per 
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ton,  $28,116,540,  which  is  $3,796,805  rrwre  than  the  combined  value  of 
our  dairy  products  and  $8,282,537  more  than  the  value  of  our  butter 
product  alone. 

Com, — The  quantity  produced  is  45,821,531  bushels,  worth,  at  50 
cents  per  bushel,  $22,910,765,  which  is  $1,408,970  le9B  than  the  value 
of  our  dairy  products,  and  only  $3,448,360  more  than  the  value  of  our 
batter  product  alone. 

Wheat, — The  quantity  produced  is  19,462,405  bushels,  worth  as  many 
dollars,  which  is  very  nearly,  but  not  quite,  equal  to  the  value  of  our 
butter. 

Lumber, — ^The  value  of  the  logs  is  $13,378,589 ;  total  value  of  all 
sawed  products,  $22,457,350,  both  being  leas  than  the  value  of  our  dairy 
products. 

Iron  Ore, — ^The  quantity  produced  is  1,820,561  tons,  worth  $4,318,999, 
being  about  one-seventh  part  of  the  entire  product  of  iron  ore  or  the 
whole  United  States.  The  value  of  the  iron  ore  is  about  one-sixth 
part  of  the  value  of  our  dairy  products. 

Coal. — ^The  quantity  of  anthracite  coal  produced  is  28,612,595  tons. 
It  IS  worthy  of  notice  here  that  almost  the  entire  amount  of  anthracite 
coal  produced  in  the  United  States  comes  from  this  State,  w|th  the 
exception  of  6,000  tons  from  Rhode  Island.  The  quantity  of  bitumi- 
nous coal  produced  is  18,075,548  tons,  which  is  nearly  one-half  the 
product  of  the  whole  country.  The  value  of  the  coal  is  $42,116,500 
for  the  anthracite  and  $18,267,150  for  the  bituminous,  making  alto- 
gether $60,383,650.  This  is  not  quite  equal  to  the  value  of  our  dairy 
stock  and  their  products. 

We  have  thus  compared  our  dairy  products  with  our  chief  farm 
crops  of  hay,  corn  and  wheat,  and  with  our  chief  industries  of  lumber, 
iron  and  coal,  and  ascertained  their  relative  values  and  importance. 
Since  1850  the  census  reports  show  a  steady  increase  in  the  quality  of 
butter,  and  a  corresponding  amount  in  the  decline  of  cheese.  The 
table  stands  thus : 


1880. 

1870. 

1860. 

1850. 

Pounds, 
79,836,012 
1,008,686 

Pounds, 
60,884,644 
1,145,209 

Pounds, 
68,653,510 
2,508,556 

Pounds, 
39,878,418 
2,506,034 

The  cause  producing  this  great  change  will  certainly  be  an  interest- 
ing, and  may  prove  an  important,  object  for  our  study. 

The  principal  dairy  counties  in  the  State  are  Chester,  Montgomery, 
Bradford  and  Bucks.  Prior  to  the  taking  of  the  last  census,  Bradford 
county  occupied  the  front  rank,  and  as  a  butter  producing  county  she 
still  heads  the  list;  but  when  we  come  to  take  into  the  account  the 
value  of  the  milk  sold  and  cheese  made,  she  must  step  down  to  the 
third  place.  The  value  of  the  dairy  products  in  these  four  counties  is 
as  follows : 

1— Chester  county. 

Butter,  4,246,665  pounds,  worth  $1,061,664  00 

Milk,  6,758,815  gaUons,  worth     691,057  68 

Cheese,   11,296  pounds,  worth        1,129  60 


Total  for  Chester  county,  $1,768,861  28 
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2— Montgomery  county. 

Butter,   4,166,479  pounds,  worth  $1,041,619  75 

Milk,  6,534,032  jrallons,  worth     664,083  84 

Cheese,   342,004  pounds,  worth       34,20O  -40 

Total  for  Montgomery  county,  $1,739,903  99 

8 — Bradford  county. 

Butter,   4,824,656  pounds,  worth  $1,206, 164  OO 

Milk,   469, 112  gallons,  worth       66,29S  44 

Cheese,   19,204  pounds,  worth        1,926  40 

Total  for  Bradford  county,  $1,264,883  84 

4 — Bucks  county. 

Butter,   3,892,430  pounds,  worth  $  973  107  SO 

Milk,  2,307,554  gallons,  worth     276,906  48 

Cheese,   11,859  pounds,  worth        1,185  90 

Total  for  Bucks  county,  $1,251, 199  88 

Dairy  Methods. — Previous  to  1880  dairying  in  Bucks  county  was  con- 
fined to  the  farms  where  the  cows  are  kept.  Since  that  time  oor 
farmers  have  rapidly  gone  into  the  creamery  system.  A  year  ago  we 
had  thirty-five  creameries  in  operation — more  than  any  county  in 
the  State.  We  all  know  the  advantages  and  the  disadvantages  of  the 
creamery  system,  and  it  is  needless  to  go  into  a  consideration  of  that 
question.  The  growth  we  have  made,  from  no  creameries  in  1880  to 
thirty-five  in  1885,  is  most  extraordinary.  This  method  of  dairying, 
however,  in  common  with  all  other  methods,  has  yearly  grown  less 
and  less  remunerative.  The  statistics  of  my  nearest  creamery  show 
how  gradual  and  constant  this  decline  has  been : 


Paid  FOB  mile. 

Rec'd  for 
butter. 

Rec*d  for 
cheese. 

1882,  

1883,  

1884,  

1885,  

$1  30  per  100  lbs. 
1  29  per  100  lbs. 
1  17   per  100  lbs. 
1  04  per  100  tt»s. 

$0  87 
82 
80 
27i 

5.85  cents. 
5.63  cents. 
5.03  cents. 
2.63  cents. 

Here  we  see  that  in  four  years  the  price  of  butter  has  fallen  from 
thirty-seven  to  twenty-seven  cents  per  pound,  and  of  cheese  from 
5.85  to  2.63  cents  per  i)ound — causing  a  corresponding  decline  in  the 
prices  paid  patrons  for  their  milk  from  $1  30  per  one  hundred  pounds 
to  $1  04.  The  present  outlook  is  not  encouraging  and  many  farmers 
are  seriously  considering  whether  to  continue  the  keeping'  of  cows. 

For  the  benefit  of  those  not  acquainted  with  the  creamery  system, 
the  following  statement  of  the  operations  of  one  of  our  creameries  for 
a  year  is  thus  given : 

1885— Quantity  of  milk  received,  2,629,920  pounds.  Price  paid  for  milk— highest 
price  $1  40,  lowest  eighty  cents,  average  $1  04.   Whole  amount  paid  for  milk,  $26,- 


243  62. 

Received  for  butter  sold,  $28,569  25 

Received  for  cheese  sold,   998  63 

Received  for  skimmed  milk  sold,   1,752  13 


Total  receipts  for  milk,  cheese,  butter,  $31,320  0] 


Quantity  of  butter  made,  104 , 516 

Quantity  of  cheese  made,   37,875 


The  highest  price  received  for  butter,  thirty«45even  cents,  lowest,  twenty-two  cents, 
average,  twenty-seven  and  a  half  cents. 

The  low  price  of  cheese  induced  the  managers  to  resorting  to  sell  the 
skimmed  milk  to  patrons  and  others  for  family  use,  and  for  feeding  to 
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calves  and  pigs,  so  that  the  receipts  from  this  source  exceeds  the 
amount  received  from  the  sale  of  cheese,  which  is  strictly  skimmed- 
ipilk  cheese.  The  quantity  of  milk  required  to  make  a  pound  of  but- 
ter was  twenty-five  pounds,  or  four  pounds  of  butter  from  one  hun- 
dred pounds  of  milk. 

Profits  in  Creamery  Dairying. — When  John  I.  Carter  was  asked  at 
the  last  annual  meeting  of  the  State  Board  of  Agriculture  to  give  the 
the  profits  of  tho  creamery  system,  he  replied  :  "  We  pay  three  and  a 
half  cents  a  quart  for  milk ;  nine  quarts  of  milk  makes  one  pound  of 
butter,  and  we  get  forty  cents  a  pound  for  our  butter;  make  your  own 
calculation."  The  result  of  this  is  the  pilk  for  a  i)ound  of  butter  costs 
thirty-one  and  a  half  cents,  leaving  eight  and  a  half  cents  to  pay  for 
labor  and  profit.  This  of  course  was  the  price  January,  1886.  Let 
us  see  how  it  works  when  applied  to  a  Bucks  county  creamery  for  the 
year  1 885.  Price  paid  for  milk  per  one  hundred  pounds,  $1  04 ;  quan- 
tity of  butter  made  per  one  hundred  pounds  of  milk,  four  pounds ; 
price  of  butter  per  pound  twenty  seven  and  a  half  cents,  for  four 
I)oond8,  $1  10.  In  this  case  the  profit  on  four  pounds  of  butter  is  six 
cents,  but  in  neither  calculation  is  the  value  of  the  skimmed  milk  es- 
timated, either  for  cheese  making  or  for  feeding  purposes* 

A  glance  at  our  statistics  for  1885  shows  that  the  price  paid  for 
milk  was  $26,243  62 ;  amount  received  for  butter,  cheese  and  milk 
$31,320  01 ;  leaving  a  balance  of  $5,076  89.  This  sum  represents  the 
amounts  paid  for  labor,  running  expenses  and  also  the  dividends  paid 
to  the  stockholders. 

Dairy  Breeds. — cannot  well  close  this  branch  of  the  subject  with-  ^ 
out  a  few  words  in  relation  to  breeds.  Every  breed  of  cattle  has  its 
advocates,  as  well  as  its  own  particular  sphere  of  usefulness.  With- 
out wishing  or  intending  to  disparage  any  of  the  various  herds  of  cat- 
tle for  dairy  purposes,  1  propose  to  say  a  few  words  in  defense  of  the 
Jersey  as  a  dairy  cow.  The  total  amount  of  milk  solids  required  by 
law  in  many  of  our  States  is  twelve  per  cent.  In  some  samples  of 
milk  analyzel  from  my  own  herd  of  Jersey  cows  the  chemist  reported 
sixteen  and  S3venteen  per  cent,  of  solids.  The  average  yield  of  butter 
fat,  in  milk  from  common  cows,  was  found  last  year,  by  our  creamery, 
to  be  four  per  cent.  In  my  own  herd  it  will  reach  over  six  per  cent. 
In  the  recorded  tests  of  some  of  our  best  Jersey  cows  it  has  reached  as 
high  as  nine  and  ten  per  cent.,  but  these  cows  had  been  fed  and  trained 
for  the  special  purposes  of  butter  production.  But  it  may  be  said 
'Hhese  are  rare  exceptions."  Let  us  see.  In  1884  Major  Campbell 
Brown,  of  Tennessee,  compiled  and  published  a  book  containing  the 
recorded  tests  of  Jersey  cows  that  had  made  fourteen  pounds  of  butter 
and  upwards  in  seven  days.  In  this  volume  I  find  recorded  the  names 
and  butter  yield  of  four  hundred  and  forty-eight  Jersey  cows.  Of  this 
number  twenty-three  cows  have  recorded  yields  of  twenty  pounds  of 
butter  in  seven  days,  and  of  this  number  six  cows  have  recorded  yields 
of  twenty-four  pounds  and  over  of  butter  in  seven  days.  The  names 
and  butter  yields  of  these  cows  are  worth  preserving,  and  I  give  them 
as  follows : 

1.  — Princess  Second,  27  lbs.  10    oz.  in  7  days 

2.  — Mary  Anne  of  St  Lambert,  27  lbs.  9}  oz.  in  7  days 

8.— Nancy  Lee,  26  lbs.  8$  oz.  In  7  days 

1— Jersey  BeUe  of  Scitnate,  25  lbs.  8    oz.  in  7  days 

6.— Value  Second,  25  lbs.  2iJ  oz.  in  7  days 

6b— Hazen's  Bess,  24  lbs.  11"  oz.  in  7  days 

But  this  is  not  all.   Major  Brown,  within  the  last  two  years,  has  col- 
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lected  sufficient  material  and  is  now  ready  to  publish  his  second  vol- 
ume of  four  or  five  hundred  more  Jersey  cows  having  recorded  yields, 
by  authorized  tests,  of  fourteen  pounds  of  butter  and  upwards  in  seven 
days.  No  Jersey  cow  is  admitted  in  this  book  unless  she  will  make  at 
least  two  pounds  of  butter  a  day,  and  we  have  in  these  two  volumes 
nearly  one  thousand  cows  with  such  records.  When  any  other  breed 
of  cattle  can  get  up  such  a  record  as  this,  then,  and  not  until  then,  will 
it- be  necessary  to  say  anything  further  in  defense  of  the  Jersey  cow. 


MILK  SEPARATION  BY  OBNTRIFUaALS,  AND  MILK  TBSTa 


I  presume  intelligent  farmers  everywhere  understand  the  principles 
of  centrifugal  force  and  its  application  to  the  separation  of  c  ream  from 
milk  by  machinery,  and  probably  most  of  them  are  familiar  with  the 
general  construction  of  the  machinery  used  for  this  purpose,  now  called 
centrifugal  cream  separators.  I  shall  not,  therefore,  in  this  short  paper 
go  into  any  historical  account  of  the  various  inventions  used  for  this 
purpose,  or  of  their  mechanical  construction,  or  of  their  introduction 
to  the  general  public.  These  phases  of  the  subject  have  been  fre- 
quently treated  of  in  papers  read  before  this  Board,  and  it  is  only  nec- 
essary to  give  the  present  status  of  these  various  inventions,  ot  their 
capabilities  and  impnivements  and  the  practical  results  of  their  use 
in  the  dairy  during  the  last  few  years. 

Perhaps  part  of  this  subject  might  be  left  to  the  manufacturers'  cir- 
culars, but  we  know  these  people  are  a  little  given  to  making  rose- 
colored  statements  ot  the  construction  and  work  of  their  own  machines 
and  of  saying  rather  disparaging  things  about  the  machines  of  other 
makers.  And  you  know  also  there  is  often  quite  a  difierence  between 
the  claims  put  forth  in  these  circulars  and  the  practical  work  the  ma- 
chines will  do  when  put  down  to  every  day  use  and  come  under  the 
care  of  less  skilled  operators.  But  we  now  have  liad  four  or  five  years' 
experience  in  the  use  of  these  machines  and  are  able  1o  judge  pretty 
accurately  of  their  general  usefulness  and  of  the  actual  capacity  of  the 
individual  machines  and  their  special  advantages. 

.There  are  from  one  hundred  to  one  hundred  and  fifty  creameries  in 
Chester  and  adjoining  counties,  almost  all  of  which  employ  one  or 
more  separators  of  some  kind  or  other,  deeming  their  use  economical 
and  essential  to  the  prosperity  of  the  business.  These  machines  will 
take  out  of  the  milk  from  ten  to  fifteen  per  cent,  more  butter  than  any 
other  practical  method  of  cream  separation ;  and  the  convenience  and 
rapidity  of  the  operation  is  quite  an  additional  advantage.  The  gen- 
eral quality  of  the  butter  has  been  improved ;  there  is  more  uniformity 
in  the  whole  product,  and  it  is  easier  to  fix  an  equalized  standard  price 
for  this  class  of  goods. 

It  is  no  doubt  true  that  a  well-appointed  dairy  carried  on  in  the  old- 
fashioned  way  and  supplied  with  milk  from  well-fed  cows  might  make 
a  better  butter  than  the  usual  product  of  our  creameries,  but  it  would 
not  be  owing  to  any  fault  in  the  manner  of  separating  the  cream,  but 
to  the  fact  that  the  creameries  have  to  use  miscellaneous  milk,  bought 
once  per  day,  and  frequently  subjected  to  quito  careless  handling  by 
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negligent  farmers.  Better  butter  can  be  made  out  of  such  milk  as 
this  by  centrifugal  separators  than  by  any  other  process,  because  the 
cream  is  got  out  of  it  in  the  quickest  possible  time,  thus  avoiding  pro 
longed  contamination  from  the  defective  milk.  The  old  claim  that 
these  machines  made  a  better  article  of  skim  milk  for  cheese  and  other 
purposes  was  perhaps  not  well  taken.  It  is  true  that  fresh,  sweet  milk 
run  through  a  separator  will  still  be  sweet,  and  for  a  short  time  pala- 
table, but  the  thorough  aeration  or  severe  treatment  it  receives  in  pass 
ing  through  the  machines  predisposes  it  to  rapid  deterioration,  and 
that  fact,  together  with  the  poverty  of  the  milk  from  thorough  skim- 
ming, made  the  making  of  a  good  skim  cheese  an  impossible  matter. 
For  drinking  purposes  the  skim  milk  also  soon  becomes  insipid  and 
unpalatable.  Of  course,  the  cream  produced  by  these  centrifugals  re- 
quires different  treatment  from  that  raised  by  the  old  methods.  It 
must  be  cooled  down  quickly  and  churned  in  one  or  two  days  at  most. 
It  also  requires  a  different  treatment  when  used  for  makingice  cream. 
It  must  have  all  the  froth  taken  off  of  it  and  be  liberally  diluted  with 
new  milk.  By  the  way,  this  froth  is  often  considered  a  great  bugbear, 
but  in  reality  is  of  little  account  if  you  know  how  to  manage  i-t. 

All  centrifugals  make  more  or  less  froth,  the  amount  depending  more 
on  the  temperature  and  condition  of  the  milk  than  the  style  of  the 
machine.  In  point  of  fact,  there  is  but  little  difference  in  the  quality 
of  the  work  done  by  the  different  machines  as  at  prei:ent  improved, 
and  the  prices  and  capacity  of  them  agree  pretty  closely.  It  would  be 
unjust  as  well  as  ungracious  to  recommend  one  machine  above  an- 
other, as  the  testimony  of  the  people  using  them  show  that  some  are 
adapted  to  one  place  or  circumstance  and  some  to  another,  and  nearly 
all  are  equally  good. 

The  following  list  comprises  the  kinds  of  centrifugals  in  use  amongst 
us,  with  their  capacity  for  work  and  the  power  required  to  drive  them 
as  far  as  our  experience  shows : 

The  twenty-five-inch  Danish- Weston  costs  $500,  takes  about  a  four 
horse-power  to  drive  it,  makes  2,000  to  2,400  revolutions  per  minute, 
and  separates  about  1,000  pounds  of  milk  in  winter  and  1,200  pounds 
in  summer. 

The  fifteen-inch  Danish- Weston  costs  $325,  takes  two  and  a  half  to 
three  horse-i)ower  to  drive  it,  makes  3,500  revolutions  per  minute, 
and  separates  600  pounds  in  winter  and  about  800  pounds  in  summer. 

The  Home  Danish- Weston  costs  $250,  makes  4,000  revolutions  per 
minute,  skims  600  pounds  i>er  hour,  and  takes  two  horse-power  to 
drive  it.  This  machine  is  so  lately  put  upon  the  market  that  the 
above  figures  are  taken  from  the  manufacturer's  circulars  and  not 
from  our  experience. 

The  DeLaval  costs  about  $275,  takes  about  a  two  horse-power,  makes 
8,000  revolutions  "per  minute,  and  separates  600  pounds  in  winter  and 
700  pounds  in  summer. 

An  improvement  on  these  machines  increases  its  cost  and  its  ca- 
pacity about  equally. 

The  Backstrom  separator  costs  $185,  takes  one  and  a  half  horse- 
power to  drive  itj  and  makes  7,000  revolutions  per  minute,  and  separ- 
ates 400  pounds  m  winter  and  600  pounds  in  summer.  This  is  also  a 
new  machine,  and  part  of  these  figures  are  those  given  by  agents. 

Any  of  these  machines  will  require  skill  and  some  experience  to  run 
them  successfully,  and  the  cream  and  butter  they  produce  will  take 
15  Bd.  Agr. 
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more  intelligent  management  than  the  cream  and  butter  secured  in 
the  old  fashioned  way. 

The  large  Danish- Weston  is  perhaps  the  most  substanial  and  reli- 
able machine,  but  it  requires  large  and  heavy  foundations,  occupies 
considerable  space,  and  costs  a  good  deal  of  money.  1  have  running, 
to  day,  about  the  first  large  separator  ever  put  up  in  our  country,  and 
after  five  years  of  constant  work  is  apparently  as  good  as  ever.  Our 
moderate  sized  creameries,  however,  now  prefer  to  put  in  two  or 
more  small  machines  of  some  kind,  parti to  provide  against  a  total 
stoppage  of  work  should  anything  happen  to  one  machine,  and  partly 
because  they  are  more  manageable  as  regards  space,  power  and  care. 
In  providing  a  creamery  with  separators,  it  is  well  to  have  enough  to 
do  the  work  without  too  much  delay.  The  separation  should  be 
finished  by  ten  o'clock  a.  m.  during  the  hot  weather.  When  forty  or 
fifty  lots  of  mixed  milked  is  dumped  into  one  receiving  vat.  to  stand 
till  separated,  it  is  soon  seriously  damaged,  and  will  not  make  good, 
long-keeping  butter. 

Perhaps  this  is  all  I  need  say  about  separators  now;  any  other  in- 
formation needed  will  be  gladly  given  upon  inquiry. 

I  had  proposed  in  this  connection  to  say  something  on  the  testing 
of  milk  for  butter  value,  but  owing  to  a  disastrous  accident  to  some 
of  our  machinery,  was  not  able  to  complete  some  experiments  and 
tests  that  I  hoped  would  be  interesting  to  report.  I  am  sorry  to  have 
to  say,  therefore,  that  I  know  of  no  reliable  test  for  milk  quality  that 
is  practical  enough  for  every  day  use  in  our  dairies  or  at  our  cream 
eries.  The  simple  tests  that  have  been  in  common  use,  such  as  the 
cream  guage  glass,  the  hctometers,  pioscopes  and  other  opacity  tests, 
were  too  uncertain  or  too  indefinite  to  accept  as  a  basis  to  assess  value 
upon.  When  it  comes  to  paying  a  captious  milkman  for  his  milk 
according  to  its  supposed  value  for  butter  purposes,  you  must  be  pre- 
pared to  make  a  very  clear  showing  that  your  figures  are  all  right,  if 
not  you  will  get  into  infinite  trouble,  as  well  as  being  liable  to  do  in- 
jury to  others  and  yourself.  The  Curtis  oil  test-churn,  now  in  use  in 
many  of  our  western  creameries,  looked  like  a  plausible  help,  but  late 
carefully  conducted  experiments  with  it  indicate  that  when  used  for 
testing  milk  the  quantity  of  fat  is  too  small  to  be  accurately  measured 
with  the  eye  or  rule. 

Probably  a  chemical  analysis  by  a  careful  analyst  would  be  the 
safest  test  we  could  make,  and  as  the  process  is  simple,  it  will  not  be 
impracticable  to  adopt  it.  It  is  the  simple  evaporation  of  a  sample  of 
milk  in  water-bath  ovens,  treating  the  residuum  solids  to  ether  to  dis- 
solve the  fat,  and  then  evaporate  the  ether.  By  very  delicate  scales 
these  remainders  can  be  weighed,  and  the  amount  of  butter  fat  accu- 
rately determined. 

N.'F.  Underwood  of  Wayne.  I  understood  Mr.  Carter  to  state  that 
he  found  the  ordinary  or  common  oil  test  as  applied  to  milk  to  be 
unsatisfactory  and  unreliable.  Does  he  consider  it  to  be  reliable 
when  applied  to  cream  collected  by  the  cream-gathering  plan,  churn 
the  cream  and  reduce  the  butter  to  oil,  is  it  then  reliable  ? 

John  I  Carter  of  Chester.  Our  churn  (for  testing  samples  of 
milk)  is  simply  a  collection  of  small  phials  or  bottles,  perhaps  six 
inches  long  and  five-eighths  of  an  inch  in  diameter.  These  are  filled 
half  full  and  then  set  away  and  the  cream  allowed  to  raise,  and  then 
churned.  They  will  only  hold  a  very  small  quantity  of  milk,  not 
more  than  three  or  four  ounces.    Now  the  butter  fat  in  that  much 
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milk  must  necessarily  be  very  small.  The  amount  of  cream  is  decided 
by  a  number  of  minute  lines  on  the  side  of  the  tubes ;  at  best  the 
cream  in  that  amount  of  milk  makes  a  very  thin  and  indistinct  line. 
When  the  milk  is  poor  in  butter  fat  of  course  the  line  is  still  more 
diflBcult  to  see  and  accurately  measure  by  the  eye.  You  cannot  tell 
by  the  gauge  whether  it  will  take  nine  or  ten  quarts  of  milk  for  one 
pound  of  butter.   It  is  a  little  too  fine  work  to  be  practical. 

Another  difficulty  \vith  this  mode  of  testing  is  that  butter  fat  is  lia- 
ble to  absorb  from  five  to  fifteen  per  cent,  of  water,  and  the  amount 
thus  absorbed  will  depend  somewhat  upon  the  character  of  the  cream ; 
consequently  we  do  not  find  them  sufficiently  accurate  for  our  pur- 
'pose. 

Question.  How  does  the  quality  of  butter  from  cream  separated  by 
the  centrifuge  compare  with  that  made  in  the  old  way  ? 

John  I.  Carter.  The  quality  of  the  butter  is  not  afiected ;  if  that 
made  by  both  processes  is  equally  iree  from  all  bad  surroundings  and 
odors  there  should  be  no  difi*erence.  Under  the  old  process  it  was  very 
often  the  case  that  the  resulting  butter  was  efiectually  spoiled  by  the 
absorption  of  bad  odors  while  the  cream  was  raising.  This  was  more 
the  fault  of  the  dairyman  than  of  the  process.  With  the  centrifuge 
we,  by  taking  out  the  cream  soon  after  milking,  avoid  this  danger. 
As  a  matter  of  fact,  and  taking  the  average  butter  as  made  by  the  old 
process  of  raising  the  cream  in  shallow  open  pans,  the  centrifuge  will 
make  the  best  and  sweetest  butter;  aside  from  this  th«re  will  be  no 
difference.  If  you  take  the  milk  right  from  the  cow  and  run  it  through 
the  separator  you  can  readily  so  take  care  of  the  cream  that  it  shSl 
absorb  no  bad  odors,  but  it  is  much  more  difficult  to  prevent  the  same 
trouble  with  the  amount  of  milk  necessary  to  produce  that  amount  of 
cream  by  the  old  process.  In  some  cases  we  put  the  milk  through  the 
separator  twice  each  day  (morning  and  evening's  milk  separately),  but 
once  a  day  is  the  usual  rule,  and  is  ordinarily  sufficient  if  proper  care 
has  been  taken  of  the  milk  after  it  left  tho  cow  and  between  the  milk- 
ing shed  and  the  creamery.  With  the  separator,  as  with  tho  shallow 
system,  or  the  Oolley  system,  all  depends  upon  having  good,  sweet  and 
pure  milk;  without  this  neither  will  make  first-class  butter,  but  from 
the  fact  that  the  milk  is  exposed  to  the  danger  for  a  much  less  time,  the 
separator  is  safest  and  best. 

A  gentleman  asks  an  opinion  on  the  "  cream  gathering  plan,"  by 
which  each  patron  raises  his  own  cream  and  it  is  then  sold  to  the 
creamery.  The  plan  is  open  to  several  objections.  The  cream- 
ery does  not  control  the  treatment  of  the  milk  so  well  as  it  can  when 
the  whole  milk  is  taken,  and  as  a  conseqence  the  cream  is  not  as  uni- 
form in  quality.  One  batch  of  bad  cream  will  injure  the  whole 
churning  from  any  number  of  patrons ;  the  farmer  has  entire  control 
of  the  milk,  and  the  creamery  owner  does  not  know  how  it  is  handled. 
He  only  gets  the  cream,  and  that  is  by  far  the  most  likely  to  be  injured 
by  any  bad  management  or  odor.  In  our  neighborhood  all  of  the 
creameries  require  that  they  shall  have  the  whole  milk  hauled  to  them 
within  a  certain  number  of  hours  after  it  is  milked.  If  the  farmer 
wants  the  milk  we  have  an  arrangement  by  which  he  can  have  the 
skim  milk  to  haul  back.  Another  trouble  is  that  the  cream  is  more 
sensitive  to  injury  than  the  milk,  and  in  hauling  it  around  the  coun- 
try (as  in  the  cream  gathering  plan)  it  is  much  more  liable  to  injury 
than  the  whole  milk  is.  From  these  and  other  causes  the  butter  from 
creameries  to  which  the  whole  milk  is  hauled  should  be  the  best. 
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Question.  What  value  would  you  give  to  whey  and  skim  milk:  for 
feeding  hogs ;  will  it  make  them  fat? 

John  I.  Carter.  I  do  not  know  about  making  hogs  fat  on  centrifu- 
gal milk  without  some  meal  with  it ;  we  take  out  all  of  the  cream 
and  there  is  very  little  left  of  fattening  value  in  the  milk ;  it  is  better 
for  growing  stock. 

Secretary  Edge.  Is  it  not  better  to  keep  more  hogs  and  use  some 
meal,  than  to  feed  nothing  but  the  milk  ?  Will  you  not  get  better  re- 
sults from  the  same  amount  of  milk  in  this  way  ? 

John  I.  Carter.  Certainly,  it  is  best  to  use  some  meal ;  if  you  feed 
sweet  milk  to  hogs  you  must  get  them  fat  in  about  sixty  days,  or  if  you 
feed  them  much  longer  they  will  "break  down  "  and  will  not  do  so 
well.  Some  farmers  take  the  skim  milk  home  the  morning  that  it  is 
separated  and  feed  it  to  calves,  but  they  obtain  the  best  results  by 
mixing  meal  or  "  shipstuff  "  with  it. 

J.  P.  Barnes  of  Allentown.  With  a  dairy  of  from  fifteen  to 
twenty  cows,  would  we  be  warranted  in  investing  in  a  centrifugal  ma- 
chine for  taking  out  the  cream  ? 

John  I.  Carter.  They  are  now  making  hand  machines  for  small 
dairies,  but  I  do  not  know  with  what  success ;  I  do  not  know  whether 
they  are  practical  or  not ;  it  does  not  require  much  power  to  separate 
the  cream,  but  it  does  require  considerable  power  to  maintain  the  high 
rate  of  speed  which  is  absolutely  necessary;  with  a  hand  machine  it 
would  be  very  diflScult  to  keep  the  speed  regular,  and  regularity  of 
speed  is  one  of  the  most  essential  points  in  a  successful  separator ; 
if  run  too  slack  all  of  the  cream  will  not  be  taken  out,  and  if  too  fast^ 
some  of  the  milk  will  go  over  with  the  cream. 

Question.  Can  they  get  suflScient  velocity  for  good  work  with  a 
hand  machine  if 

John  1.  Carter.  I  should  think  that  they  might,  but  the  main 
difficulty  is  to  obtain  the  necessary  regularity  of  speed  without  which 
the  plan  will  fail ;  at  any  rate  every  dairyman  should  have  a  small  en- 
gine; it  is  useful  to  cut  fodder  and  hay  and  to  heat  water,  &c.;  it 
could  readily  run  a  small  separator,  which  might  be  bought  for  one 
hundred  and  fifty  dollars  or  more,  according  to  size. 

Question.  Do  you  know  of  any  reliable  mode  of  testing  the  milk 
furnished  to  creameries  by  patrons  ?  This  matter  has  given  us  more 
trouble  than  any  other;  do  you  know  of  any  reliable  plan  to  overcome 
the  difficulty  ? 

John  I.  Carter,  I  do  not;  I  thought  that  I  was  on  the  right  plan 
when  1  put  each  patron's  milk  in  jars,  very  similar  to  quart  fruit  jars 
and  churned  twenty  samples  at  the  same  time  and  in  the  same  chum, 
but  I  found  this  difficulty — all,  the  sample  jars  contained  exactly  the 
same  amount  of  each  patron's  milk ;  they  were  all  churned  by  the 
same  operation  and  at  the  same  temperature ;  but  one  sample  would 
give  us  nice  firm  and  hard  butter  of  an  excellent  quality,  while 
another  would  give  a  product  much  more  soft  and  oily  and  not  at  all 
satisfactory ;  in  some  cases  the  sample  would  give  up  its  buttermilk 
and  water  and  work  out  clean ;  in  others  it  was  impossible  to  separate 
the  water  and  buttermilk  fairly;  and  this  spoiled  the  test,  for  we 
could  not  obtain  the  weight  of  the  milk  and  water  which  was  neces- 
sarily left  in  the  sample. 

John  Hofpa  of  Northumberland.  My  experience  in  keeping  a  small 
dairy  of  from  fifteen  to  twenty  cows  is  that  I  can  get  the  best  results 
from  my  skim  milk  by  feeding  it  all  to  my  chickens ;  I  put  it  in  a 
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barrel  and  when  it  is  thick  I  feed  it  to  my  poultry  ;  the  whey  or  thin 
part  1  take  off  and  feed  to  the  hogs. 

Eastburn  Resdir  of  Bucks.  It  is  very  well  to  know  how  to  make 
good  butter,  but  there  is  another  point  upon  which  we  want  some  in- 
formation, and  that  is  how  to  disi)ose  of  it  to  the  best  advantage.  We 
cannot  all  get  the  high  prices  which  Mr.  Darlington  of  Delaware 
county  gets,  nor  which  Mr.  Ball  of  your  county  gets.  What  is  the 
best  plan  for  shipping  butter  for  long  distances?  What  kind  of  ves- 
sels do  they  ship  it  in  ? 

R.  S.  Sbarlb,  of  Susquehanna.  I  have  been  shipping  butter  to  New 
Castle  each  week  during  the  summer ;  the  box  is  large  enough  to  hold 
the  butter  and  enough  ice  to  keep  it  for  twelve  hours ;  the  box  is  how- 
ever too  heavy  and  my  brother  is  making  some  lighter  and  lined  with 
tin. 

Secretary  Edge.  At  the  Farmers'  Institute,  held  here  last  week, 
the  profit  of  shipping  the  skim  milk  to  the  cities  for  the  manufacture 
of  ^''^  German  hand  cheese  "  was  discussed ;  can  Mr.  Carter  tell  us  any- 
thing of  the  plan  and  its  profits? 

John  I.  Carter.  Some  few  in  our  county  ship  their  skim  milk  in 
this  way  :  The  whey  is  taken  out  and  only  the  curd  sent;  it  is  shipped 
in  strong  barrels  well  covered  with  stout  canvas. 

E.  Brinton  of  Chester  county.  I  know  of  but  one  firm  in  Phila- 
delphia who  make  this  kind  of  cheese;  the  demand  for  curd  for  this 
purpose  is  very  limited;  the  prices  of  making  German  hand  cheese  is 
patented  in  this  country  and  bu't  few  are  making  the  goods.  I  former- 
ly shipped  large  amounts  of  my  skim  milk  in  this  shape ;  at  first  they 
paid  two  cents  per  pound  for  it ;  the  freight  was  about  one-quarter  of 
one  cent  and  this  left  me  about  one  and  three-quarter  cents,  which 
paid  very  well ;  but  competition  soon  brought  down  prices  so  that  it 
did  not  pay  and  I  abandoned  it  entirely. 

Mr.  Camp  of  Susquehanna.  During  a  recent  visit  to  the  dairy  of 
Mr.  Wells,  I  noticed  that  he  uses  pails  covered  with  a  composition 
which  he  styled  " rubber  composition;"  it  is  of  a  dark  brown  color 
but  does  not  injure  the  butter  in  any  way  he  tells  me.  There  is  a 
wooden  cover  with  means  for  fastening  it  on. 
Question.  How  much  will  the  pails  hold  ? 

Mr.  Camp.  The  ones  that  I  saw  held  from  thirty  to  forty  pounds, 
but  they  may  be  of  any  desired  size  ;  I  alluded  more  particularly  to 
the  use  of  the  water-proof  composition. 


Feeling  that  if  our  experiences  would  stimulate  other  farmers  to 
improve  their  dairies,  either  in  the  line  we  have  followed  or  some  other, 
we  would  cheerfully  give  it,  we  have  consented  to  write  a  plain  state- 
ment of  facts,  and  if  there  are  any  present  that  have  heard  any  of 
these  facts  before,  they  will  please  bear  in  mind  that  as  facts  cannot 
be  changed  it  will  be  necessary  for  us  to  repeat  some  of  them. 

First,  we  have  no  thoroughbred  stock  to  sell.  Second,  we  have  no 
feed  to  sell.  Third,  we  have  more  orders  for  butter  than  we  can  fill, 
consequently  we  have  no  axe  to  grind.    We  have  had  no  experience 


OUR  BXPBRIBNOB  IN  PRAOTIOAL  DAIRYINa. 


By  E.  G.  A  C.  P.  Bali.,  Montrose,  Pa, 


230 


Agrioultukb  of  Pbnnstlvania. 


[Na. 


in  the  manufacture  of  cheese ;  our  efforts  have  been  directed  to  tJio 
improvements  of  our  herd  and  the  quality  of  butter.    In  the  y&SLT 
1877,  we  purchased  a  Jersey  bull  to  cross  with  our  native  stock  i or 
dairy  purposes — we  suppose  the  term  native  my  bo  used  properly,  as 
there  was  not  much,  if  any,  foreign  blood  in  them.   Since  that  timo, 
the  year  1877,  we  have  used  males  of  that  breed,  endeavoring  to  pur- 
chase such  as  would  give  us  stock  that  would  increase  the  yield  in 
butter,  never  purchasing  an  animal  unless  his  dam  had  a  good  butter 
record ;  although  we  have  purchased  animals  without  such  record,  that 
were  fine  looking,  for  less  money.  We  have  never  paid  what  we  consid  - 
ered  an  extravagant  price,  and  never  sought  for  stockfrom  cows  that  liad 
been  forced  to  yield  six  hundred  or  more  pounds  per  annum ;  althou^^li 
we  might  have  been  tempted  to  do  this  if  we  had  been  favored  with 
more  money. 

Allowing  our  heifers  to  come  at  two  years  of  age,  we  never  used  the 
same  male  but  two  years,  believing  that  the  in-breeding  has  a  ten- 
dency to  weaken  stock.  We  occasionally  set  each  cow's  milk  sepa- 
rate, churning  and  carefully  weighing  the  product,  at  the  same  time 
taking  into  consideration  the  age  of  the  different  animals,  as  well  as 
the  time  they  had  been  in  milk,  in  order  to  determine  which  should 
be  sold,  and  from  which  to  raise  heifers  for  our  own  use. 

We  are  often  asked  if  we  think  grades  as  good  as  thoroughbreds  for 
butter ;  having  never  milked  thoroughbreds  we  do  not  know.  We 
are  asked  if  we  think  Jerseys  are  the  best  butter  cows.  We  answer 
that  we  know  that  they  are  better  than  the  natives  we  commenced  to 
cross  with.  We  have  no  practical  knowledge  of  any  other  breed  as 
butter  makers.  Our  action  shows  our  belief.  In  caring  for  them  we 
think  kind  treatment  pays,  believing  that  a  kick  or  blow,  or  even  a 
sharp  word  may  cause  quite  a  shrinkage  of  milk  at  the  time,  some 
nervous  animals  suffering  more  than  othei*s.  In  feeding  we  intend 
to  give  them  all  they  will  eat,  generally  using  fodder  com  after  the 
supply  of  grass  becomes  short,  cutting  it  from  the  root  and  allowing  it 
to  wilt  before  feeding,  thereby  avoiding  liability  of  having  grainless 
salve  instead  of  fine  granular  butter.  In  the  winter  of  1884,  we  com- 
menced cutting  and  steaming  the  coarse  fodder,  using  a  power  cutter 
run  with  a  one-horse  tread  power,  and  we  are  satisfied  that  it  pays  well 
for  the  extra  labor  and  expense.  During  the  time  the  cows  are  drv, 
say  from  the  first  of  January  to  the  fifteenth  of  March  (dates  liable 
to  vary  of  course),  we  feed  about  two  and  one-half  pounds  of  grain 
per  day.  From  tlie  time^they  come  in  milk  to  about  the  first  of  June, 
six  pounds.  From  June  first  to  August  first'  about  two  pounds,  and 
from  August  first  to  January  first,  about  three  pounds  per  day.  If 
any  one  thinks  that  the  small  amount  of  grain  fed  between  the  first 
of  June  and  the  first  of  August  is  a  waste  of  feed,  we  can  assure  them 
that  it  is  not.  We  get  it  back  in  different  ways ;  not  only  in  a  larger 
yield  and  better  quality,  but  in  the  satisfaction  of  seeing  the  cows 
quietly  take  their  places  in  the  milking  shed;  and  here  we  desire  to 
say,  that  no  farmer  would  ever  milk  in  an  open  yard  after  using  a 
shed.  No  matter  how  hard  it  rains,  the  milking  goes  on,  and  then  it 
is  milk  instead  of  a  mixture  of  milk  and  dirty  water  in  pails. 

We  do  not  think  it  correct  to  charge  all  the  grain  fed  to  the  butter 
alone.  A  portion  should  be  charged  to  the  improved  quality  of  the 
manure  (with  most  kinds  of  grain),  more  to  the  coarse  fodder  saved. 

The  cash  value  of  grain  fed  to  each  cow  in  any  one  year  has  never 
exceeded  fifteen  dollars.    We  feed  the  various  grains  raised  on  the 
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farm,  the  principal  feed  being  wheat-bran  and  cornmeal.    We  never 
feed  roots,  not  t^at  we  are  prejudiced  against  them,  but  they  cost  us 
too  muclx  for  the  value  in  them.   The  milk  is  set  in  large  shallow  pans, 
each  pan  holding  one  milking,  and  is  cooled  to  the  proper  temperature 
for  raising  cream  in  them  as  soon  as  possible  by  running  ice  water 
around  them.   The  cream  is  taken  from  the  milk  twenty-four  to  forty- 
eight  hours  after  setting ;  we  use  a  Stoddard  chum  propelled  by  horse 
power,  which  is  stopi)ed  as  soon  as  the  butter  is  shown  upon  the  glass 
in  the  cover  in  granules  the  size  of  a  kernel  of  wheat.   The  buttermilk 
being  drawn  from  the  churn  a  pail  of  cold  water  is  thrown  in,  and  be- 
ing agitated  is  drawn,  repeating  the  same  until  the  milk  is  all  removed 
from  among  the  granules  of  butter,  when  it  is  taken  from  the  chum,  in 
the  granular  form  (a  low  temperature  being  required  to  keep  itin  that 
form),  to  the  balance  where  the  proper  amount  of  salt  is  ascertained. 
The  balance  is  so  constructed  that  it  can  be  adjusted  for  salting  butter 
for  diflferent  markets  or  tastes.    For  our  own  use,  for  Scran  ton,  Wilkes- 
Barre,  Mauch  Chunk,  Bethlehem  and  New  York,  we  use  one  ounce  of 
salt  to  the  pound,  while  Philadelphia  and  some  individual  customers 
want  but  three-fourths  of  an  ounce.    For  several  months  past  we  have 
used  one  ounce  of  salt,  not  caring  to  go  to  the  trouble  of  salting  small 
quantities  separate  for  those  who  ask  for  light  salting,  while  there  is  a 
demand  for  all  we  can  make  uniformly  salted.  After  ascertaining  the 
proper  amount  of  salt  the  butter  is  placed  in  a  butter  worker  and  salted 
with  salt  made  by  the  Warsaw  Salt  Company,  at  Warsaw,  New  York, 
working  it  as  little  as  possible  and  get  the  salt  evenly  distributed 
through  it.   After  standing  a  few  hours,  it  is  again  worked,  but  not 
enough  to  destroy  the  grain;  when  it  is  printed  or  packed,  as  the  case 
may  be,  for  market.    The  prints  are  wrapped  in  parchment  or  paraf- 
fine  paper,  laid  on  trays  in  shipping  cases  holding  from  twenty  to  fifty- 
six  pounds.   In  warm  weather  we  place  a  metal  box  filled  with  ice  in 
the  case  when  it  is  shipped.    We  pack  some  in  small  pails  lined  with 
paraffine  ( known  as  the  Bradley  package).  They  are  of  diflerent sizes, 
ranging  from  one-half  pound  to  ten  pounds  each,  are  very  light,  and 
are  shipped  in  crates  holding  from  forty-eight  to  sixty  pounds.  They 
are  very  convenient  for  the  retail  grocer,  and  are  growing  in  favor.  Of 
course  there  are  many  details  in  the  manufacture  of  good  butter  that 
it  is  hardly  possible  to  put  on  paper  or  even  tell,  as  only  practice  and 
care  of  all  little  details  at  the  proper  time,  and  at  all  times,  can  give 
one  a  full  knowledge  of  h©w  it  is  done.    I  nave  said  nothing  of  the  ex- 
treme cleanliness  necessary,  as  all  butter  makers  are  supposed  to  be 
neat.    Our  efforts  to  improve  the  dairy  qp  to  January  1,  1886,  had 
raised  the  average  yield  of  butter  (not  including  that  used  by  two 
families  and  hired  help)  from  one  hundred  and  twenty-five  pounds 
per  cow  to  two  hundred  ahd  thirty-eight  and  seven-sixteenths  pounds 
in  the  year  1885.    We  think  that  the  quantity  is  steadily  increasing, 
but  cannot  give  exact  figures  for  the  year  188G,«as  we  bought  some 
cows  in  order  to  keep  up  a  supply  of  butter  in  the  winter,  which  we 
find  necessary  in  order  to  hold  our  customers  at  fair  prices.    At  pres- 
ent wc  are  unable  to  fill  ^1  orders  received. 
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BREEDING  AND  RAISING  CALVES  FOR  THE  DAIRY. 

By  EzBA  MiCHiNKR,  Carversville^  Bucks  county.  Pa, 


This  sbbject  has  been  written  about  and  discussed  until  it  would 
seem  that  all  had  been  said  that  could,  in  any  manner,  enlighten  th^ 
dairy  farmer  in  his  endeavors  to  keep  up  to  the  times  in  his  calling. 

A  proper  consideration  requires  that  wc  should  study  the  diflFerent 
breeds  of  cattle  intelligently,  that  wo  may  be  able  to  decide  which  we^ 
will  adopt,  as  I  claim  it  to  be  an  absolute  necessity  that  to  breed  and. 
raise  a  profitable  dairy,  and  keep  it  supplied  for  a  lifetime,  some  one^ 
of  the  distinct  breeds  of  cattle  must  be  selected.    It  is  true  that  there- 
are  many  valuable  dairy  cows  among  the  common  stock  of  the 
country,  but  they  have  been  bred  in  such  a  haphazard  way  for  gener- 
ations that  no  reliability  can  be  placed  upon  them  to  duplicate  them- 
selves, and  if  you  cannot  have  a  reasonable  assurance  of  what  you 
are  going  to  breed  when  mating  animals,  you  cannot  obtain  a  first- 
class  dairy  of  fifteen  to  twenty  cows  in  a  lifetime. 

Therefore,  the  dairyman  who  does  not  raise  his  own  stock  must  bu3r 
the  common  cows  which  may  be  for  sale  in  his  vicinity,  as  the  thor- 
ough-bred  ones  are  too  high  in  price  to  purchase  merely  lor  their  miik- 
giving  qualities. 

Our  subject,  however,  does  not  reach  this  class,  and  we  must  pre- 
sume that  all  are  to  raise  their  own  cows. 

The  surroundings  of  difi*erent  persons  are  such  that  the  breed  which 
would  exactly  suit  in  some  localities  would  be  entirely  unfit  in 
others. 

The  way  the  creameries  are  managed  in  Bucks  county,  it  would  ap- 
pear  to  be  a  good  policy  for  each  patron  to  raise  cows  that  would  give 
a  large  quantity  of  milk,  without  regard  to  the  quality.  A  difficulty 
is  met  here  by  the  fact  that  if  all  dairymen  had  the  large  milker*?,, 
whose  milk  was  deficient  in  butter,  that  the  price  paid  at  the  creamery 
would  be  less  per  hundred  weight,  and  the  receipts  not  amount  to  aa 
much  as  they  now  do.  While  a  few  who  have  cows  of  the  Jersey  or 
Guernsey  breeds  patronize  the  creameries,  they  do  so  with  the  full 
knowledge  that  they  are  not  getting  value  received  for  product,  and 
are  benefiting  their  neighbors  more  than  themselves. 

In  the  western  States  they  are  ahead  of  us  in  this  particular,  and 
buy  their  cream  at  a  price  per  inch,  governed  by  the  amount  of  but- 
ter each  patron's  cream  will  make  by  repeated  tests. 

To  get  at  our  question  fairly,  1  will  state  that,  when  I  was  invited 
to  prepare  an  article  for  this  meeting,  it  was  stated  that  the  best  breed* 
of  cattie  would  very  properly  be  considered  a  legitimate  branch. 

I  will,  therefore,  state  my  preference  by  saying  that  I  think  the 
Guernsey  is  the  be^  cow  to  raise  for  the  average  dairyman  in  this 
section,  whether  he  intends  to  manufacture  his  butter  at  home  or  take 
his  milk  to  the  creamery. 

I  do  not  claim,  as  some  breeders  do,  that  my  choice  is  a  perfect  gen- 
eral-purpose cow — that  is,  a  perfect  milk  cow,  and  a  perfect  beef  an- 
imal in  one — a  combination  of  two  qualities  as  essentially  different 
as  to  combine  a  race  horse  with  a  draft  horse  and  expect  the  combina- 
tion to  be  equal  to  either  pure  bloods  to  a  heavy  load  or  on  the  track. 

We  very  frequently  hear  the  remark  that  our  cows  are  too  small  to 
be  profitably  fattened  and  sold  to  the  butcher  when  done  milking^ 
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and,  consequently,  a  great  loss  must  result.  This  idea  is  as  prepos- 
leious  as  it  would  be  for  the  housewife  to  buy  a  stove  about  three 
sizes  larger  than  was  necessary  to  do  her  cooking  properly,  and  that 
would  consume  one-third  more  fuel  than  the  smaller  one,  merely  for 
the  sake  of  selling  it  for  old  iron  when  no  longer  useful.  The  beef 
which  now  comes  from  the  West  has  driven  our  farmers  out  of  the 
business  of  fattening  old  cows  that  will  always  cost  more  than  they 
come  to,  whether  a  diminutive  little  Kerry,  or  the  massive  Hereford, 
or  Durham,  provided  they  have  spent  a  dozen  or  more  years  in  profit- 
able milk-giving. 

The  Guernsey  cow  is  a  cow  of  fair  size,  averaging  fully  one  thousand 
X)ounds  at  maturity,  and  possessing  a  good  constitution,  and  no  more 
liable  to  disease  of  any  kind  than  the  native  cattle.  They  will  make 
as  much  butter  in  a  week  or  year  as  any  other  breed  of  cattle  in  ex- 
istence, and  make  it  richer.  Their  milk  and  butter  is  higher  colored 
than  any  other  race  of  cattle.  No  coloring  material  or  oleomargarine 
oil  need  ever  be  used,  even  in  winter,  to  color  their  butter. 

Their  own  color  shows  this,  even  to  an  inexi)erienced*  i)erson,  as 
they  look  like  butter,  being  generally  of  a  rich,  golden,  yellow  fawn. 
They  are  very  quiet  in  disposition,  and  become  much  attached  to  their 
herdsman. 

The  bulls  are  less  apt  to  become  cross  than  many  other  breeds,  and 
can  be  profitably  kept  as  long  as  wished. 

Having  chosen  our  breed,  we  now  start  to  improve  upon  it  if  pos- 
sible. The  first  selection  has  much  to  do  with  our  future  success  or 
failure,  as  both  are  possible  with  any  breed.  It  is  a  saying  among 
breeders  generally  that  the  bull  is  half  the  herd,  and  my  experience 
confirms  this  statement.  I  had  the  choice  of  two  bull  calves  when  I 
first  started  breeding,  and  chose  the  inferior  one,  on  my  poor  judg- 
ment, at  the  same  price.  When  I  made  my  selection  known  I  was 
promptly  refused  the  calf,  the  owner  saying  that  he  was  not  worth 
raising,  and  that  he  should  be  killed  on  the  premises.  The  other  one 
he  said  would  make  about  a  perfect  animal,  and  would  perpetuate  his 
good  qualities  in  his  oflfspring,  a  statement  which  proved  to  be  correct. 
I  would,  therefore,  advise  all  young  beginners  to  take  cousel  of  trust- 
worthy persons  before  beginning,  as  they  will  gain  by  so  doing  a  great 
amount  of  useful  information. 

In  selecting  a  bull  I  am  firm  in  the  belief  that  quality  is  the  first 
essential  point  to  be  looked  after.  You  can  breed  and  feed  for  quan- 
tity, but  the  quality  is  harder  to  obtain,  and  when  once  established  re- 
quires constant  watching  that  it  does  not  deteriorate.  I  have  made 
my  selections  of  bulls  on  this  plan,  and  feel  that  I  have  been  highly 
successful  in  every  one  purchased. 

It  is  not  necessary  to  pay  fabulous  prices  for  stock  to  commence 
with,  as  good  cattle  can  always  be  bought  at  reasonable  figures. 

Having  selected  the  bull  the  next  point  is  to  get  suitable  females  for 
mating  with  hini.  What  I  mean  by  suitable  is  that  they  should  cor- 
respond in  general  makeup  and  constitution,  as  near  as  possible,  as  a 
greater  uniformity  of  their  progeny  will  be  the  result  if  this  plan  is 
carried  out. 

Our  calves  are  now  ready  for  the  making  of  our  future  cows,  and 
perhaps  the  greatest  diflSculty  we  have  to  encounter  stares  us  in  the 
face,  as  I  believe  the  first  six  months  of  the  calfs  existence  is  the 
most  critical  time  of  its  life  as  regards  its  future  usefulness.  They 
should  be  taken  from  the  cow  at  about  a  week  old  and  well  fed  on 
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food  adapted  to  make  a  healthy  growth  without  making  it  too  fa  or 
to  reach  the  other  extreme  and  become  poor.  The  calf  is  very  apt  to 
be  neglected  in  a  busy  time,  and  not  fed  at  regular  intervals,  and  the 
consequence  is  that  when  fed  it  eats  too  much  and  too  hurriedly,  and 
indigestion  follows  with  its  many  evils,  and  the  calf  suffers  from  this 
want  more  in  one  day  than  can  be  repaired  in  a  week. 

An  article  in  a  recent  copy  in  of  the  American  Dairyman  suits  the 
case  so  well  that  1  take  the  liberty  of  using  it  here : 

We  would  advise  that  you  now  give  the  calves  a  severe  overhauling 
to  see  what  condition  they  will  be  in  when  cold  weather  reaches  them. 
Are  they  plump  enough  to  make  a  good  stand  against  a  sleeting  nor'- 
wester,  or  will  they,  on  account  of  being  in  thin  flesh,  need  a  great 
deal  of  coddling  to  get  them  through  the  winter  so  that  they  will  come 
out  in  the  spring  spry  and  ready  to  take  grass  and  push  ahead  with- 
out the  delay  of  needing  to  be  rebuilt  in  order  to  reach  the  x>oint  they 
were  at  in  the  fall.   Of  course  we  are  not  advocating  a  plan  of  fatten- 
ing calves  so  that  they  can  stand  any  kind  of  weather  and  needless 
exposure.  '  We  believe  in  good,  warm,  dry  stables;  but  we  know  full 
well  that  few  farmers  have  such  things  for  the  use  of  calves  and  the 
other  young  stock  of  the  farm.    Such  critters  are  usually  left  to  shift 
for  themselves,  while  the  cows  in  milk,  and  especially  the  horses  that, 
being  old  and  tough,  could  stand  bad  weather  better  than  any  of  them, 
have  the  warmest  corner  of  the  stable,  and  not  only  the  deepest  but 
the  only  bedding  of  any  animal  on  the  farm.    No  one  can  complain 
of  favors  shown  the  cows  in  milk,  for  they  are  generally  thin  of  flesh 
and  highly  sensitive  to  cold,  but  the  young  stock  of  the  farm,  though 
they  may  look  in  good  condition  and  be  comparatively  fat,  yet  their 
flesh  is  tender  and  their  hair  and  hides  are  comparatively  thin,  making 
them  feel  the  effect  of  raw,  cold  weather  to  a  very  trying  degree.  It 
is  easy  enough  to  confine  such  stock  in  a  large  dry  room  to  themselves 
where  they  can  keep  warm  and  comfortable;  such  treatment  is  not 
only  human,  but  there  is  money  it." 

Of  course  the  calves  should  have  regular  exercise,  and  not  bo  con- 
fined to  the  stable  at  all  times,  but  be  out  every  fair  day  in  winter,  in 
a  sheltered  yard,  as  their  appetites  will  be  keener  and  their  digestion 
better  for  this  diversion. 

If  kept  in  this  manner  they  should  be  allowed  to  come  in  profit  at 
about  two  years  of  age,  so  as  to  have  the  milking  habit  early  estab- 
lished in  their  lifetime.  If  they  are  allowed  to  go  much  beyond  this 
period  before  becoming  cows  they  will  probably  take  on  too  much 
flesh,  if  well  fed,  as  they  should  be,  and  this  is  a  point  to  be  guarded 
against,  as  the  flesh  forming  habit  once  formed  in  their  early  life 
becomes  a  second  nature,  which  will  take  years  to  overcome. 

There  is  no  use  of  any  man  attempting  to  raise  a  herd  of  dairy 
cows  unless  he  has  a  natural  aptitude  for  the  business,  and  will  give  it 
a  fair  share  of  personal  supervision,  as  raising  good  cows  by  proxy  is 
not  very  often,  successfully  accomplihsed. 


Having  been  requested  to  prepare  an  article  on  creameries,  I  have 
made  an  effort  to  present  to  you  a  few  thoughts,  experiments  and 
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facts  relating  to  this  subject.  Trusting  you  will  pardon  all  inefficiency, 
and  that  in  expressing  my  honest  convictions,  I  will  call  forth  free  ana 
earnest  comments  from  those  who  differ  in  ppinion.  Prejudice  and 
ignorance  are  two  enemies  that  must  be  overthrown. 

Though  only  five  years  have  elapsed  since  the  introduction  of  cream- 
eries into  Eastern  Pennsylvania,  some  twenty  establishments  have 
failed,  and  many  others  are  not  doing  a  profitable  business.  On  the 
other  hand,  several  factories  have  been  remarkably  prosperous  and 
show  a  striking  contrast  when  compared  with  their  unfortunate  neigh- 
bors. 

The  increasing  demand  for  creamery  products  show  that  in  many 
instances  the  factory  process  is  growing  in  popular  favor.   The  intro- 
duction of  separators,  by  which  ten  percent,  more  butter  can  be  made 
than  by  the  ordinary  process,  has  placed  our  creameries  on  a  firm  basis. 
The  excellent  quality  of  this  butter  insures  its  future  use.    In  com- 
paring the  value  of  creamery  with  average  dairy  butter,  we  find  the 
advance  in  price  in  favor  of  creamery  butter  to  be  about  four  cents  a 
pound.    This,  at  the  rate  of  four  pounds  to  the  hundred  weight  of 
milk,  yields  a  gain  of  twenty  cents.    A  factory  receiving  five  thousand 
pounds  of  milk  daily  will  pay  more  than  all  expenses  connected  with 
its  operation. 

In  speaking  of  dairy  butter  I  have  taken  the  price  paid  by  the  stores, 
and  in  neighborhoods  where  the  creameries  are  not  so  located  as  (o 
make  it  convenient  for  the  farmers  to  sell  their  milk.  Of  course  there 
are  many  dairies  that  exceed  the  creamery  in  price  of  butter,  but  they 
have  always  been  in  advance  of  the  average  farmer,  and  generally 
market  their  own  product. 

The  quality  of  creamery  butter  may  still  be  improved,  and  the  low 
prices  received  during  a  part  of  the  year  avoided  by  a  little  diff*erent 
management  and  arrangement.  Many  of  our  creameries  have  not 
proper  facilities  for  ripening  their  cream.  They  should  have  a  place 
where  the  temperature  is  the  same  as  they  desire  to  chum,  without 
using  ice-coolers.  Each  creamery  needs  a  place  in  its  ice  house,  or 
better  still,  a  separate  building  may  be  provided  by  several  creameries 
joining  together,  where  the  butter  made  during  the  very  low  price  in 
summer  can  be  stored  away,  thus  relieving  the  market  from  so  much 
surplus  butter  which  may  be  sold  to  an  advantage  in  the  fall  or  winter. 

I  do  not  think  that  the  creameries  in  this  section  have  advanced  as 
carefully  and  thoroughly  as  they  should  in  some  things.  I  am  sorry 
to  say  that  there  are  creameries  that  are  noticed  more  on  account  of 
their  uncleanly  condition  than  any  other  one  feature  they  possess. 

This  state  of  things  is  to  be  deplored,  as  it  reacts  upon  the  whole 
creamery  system,  and  has  great  influence  with  our  best  customers, 
beside  giving  us  the  reputation  of  not  being  calculated  to  produce  the 
most  desirable  grade  of  butter.  Men,  as  a  rule,  are  not  as  neat  and 
clean  as  women,  and  do  not  take  pride  in  scrubbing  and  scalding. 
Consequently,  creameries  operated  by  men  not  adapted  to  the  business 
fail  greatly  in  this  respect. 

A  spirit  of  strife  and  competition  is  a  stimulant,  and  in  many  ways 
has  a  good  influence ;  but  genuine  cooperation  among  the  factories 
will  aid  vastly  more  in  their  improvement.  I  regret,  exceedingly ,  the 
apparent  indifference  of  the  managers  and  their  operators  in  making 
an  effort  to  attend  meetings  expressly  designed  to  promote  their  wel- 
fare. Any  enterprise,  springing  into  existence  so  rapidly  as  the  cream  - 
ery  system  has  done,  must  require  time  to  correct  the  many  errors 
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that  have  been  made  by  persons  not  familiar  with  the  businesB.  I 
presume  that  the  majority  of  the  creameries  were  planned  and  fin- 
ished by  those  who  know  but  little  about  the  real  requirements  of 
dairy  factories. 

In  many  instances  costly  buildings  and  improper  and  expensive 
machinery  have  contracted  a  debt  so  large  that  though  the  persons 
interested  were  competent  business  men,  they  found  the  expense 
greater  than  the  profit. 

Another  cause  of  non-success  or  failure  is  traceabljB  to  dissatisfao- 
tion  among  the  board  of  managers,  this  diversity  of  opinion  and 
inharmonious  action  of  the  persons  empowered  to  conduct  the  busi- 
ness resulting  in  discontent  among  the  patrons  and  indifference  wilb. 
the  operators,  who  feel  that  no  matter  what  they  do  there  will  be  fault 
found  with  their  labors.  Still  another  source  of  trouble  arises  from 
employing  persons  not  calculated  to  properly  run  a  creamery.  We 
need  more  live  men  to  work  for  the  furtherance  of  our  own  creamery^ 
interest  in  all  its  departments.  We  need  greater  care  in  manufacture- 
of  our  butter. 

We  need  to  learn  different  methods  for  the  making  of  skim  miLk 
into  some  good  and  wholesome  article  of  food  to  take  the  place  of 
these  hard  skims,  that  are  a  drug  on  the  market  most  of  the  year. 
We  know  so  little  of  the  manufacture  of  the  variety  of  cheeses  made 
in  the  old  country.  There  are  various  kinds  of  soft  cheeses  that  could 
undoubtedly  be  made  and  sold  to  advantage  in  our  cities. 

I  do  not  think  there  has  been  sufficient  importance  given  to  the 
testing  of  milk  to  determine  the  real  value  of  the  different  dairies. 
Having  made  several  such  tests,  I  am  well  aware  of  the  extra  labor 
that  these  experiments  require.  In  using  the  butyrometer,  the  cost  of 
chemicals  is  also  a  drawback,  as  well  as  the  knowledge  of  the  strength 
of  materials. 

Being  informed  that  some  of  our  creameries  have  decided  to  pay 
for  milk  according  to  lactometer  and  cream  gauge  tests,  I  desire  to 
mention  a  few  facts  that  I  have  gleaned.  It  has  been  clearly  proven 
and  decided  in  several  cases  brought  before  court  that  the  lactometer^ 
so  extensively  used  by  our  creamery  and  factory  men,  is  not  accurate, 
and  cannot  be  relied  upon  as  determining  the  purity  or  richness  of 
milk.  The  Frankford  cheese  factory,  of  Herkimer  county.  New  York,  . 
brought  suit  against  one  of  its  patrons  for  the  adulteration  of  his  milk. 
The  case  was  considered  a  very  important  one,  and  intense  interest 
was  manifested  by  factory  men  and  others.  ThetHal  lasted  two  days, 
and  eminent  counsel  was  employed  on  both  sides.  The  decision  was 
rendered  in  favor  of  the  defendant,  it  being  proven  that  the  lactometer 
will  show  a  variation  of  ten  degrees  to  pure  milk  taken  from  the  same 
breed  of  cows  while  being  fed  on  the  same  kind  of  food.  Professor 
Volker,  in  making  four  tests  of  pure  milk,  found  a  variation  of  16.10 
degrees,  as  recorded  by  the  lactometer. 

Our  creamery  men  will  find  it  important  to  investigate  the  cream- 
gauge  and  ascertain  if  it  be  any  more  reliable  than  the  lactometer. 
Now,  that  which  at  first  seems  clear  becomes  doubtful,  and  further 
search  proves  fallacious,  as  fifteen  per  cent,  of  some  cream  will  produce 
less  butter  than  ten  per  cent,  of  others.  A  creamery  in  Illinois  in  testing^ 
thirty-six  patrons'  cream  by  the  Fairlamb  caiis,  that  should  yield 
one  pound  of  butter  to  an  inch  of  cream,"  found  a  variation  of  eight 
to  twenty-four  ounces  of  butter  from  an  inch  of  cream. 

L.  H.  Harding  shows  in  his  writings  that  it  is  impossible  to  deter- 
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mine  the  true  value  of  milk  by  any  cream-gauging  system.  There  are 
«o  many  things  to  be  taken  into  consideration — the  time  of  year,  the 
food,  the  breed,  etc.,  and,  not  least,  the  care  exercised  in  making  the 
test. 

It  is  well  known  that  if  milk  is  allowed  to  stand,  and  the  cream  is 
once  separated,  that  the  second  attempt  will  not  show  as  large  a  per 
cent.  This  is  eii)ecially  true  with  Jerseys,  or  such  cows  as  yield  milk 
in  which  the  globules  of  butter  fat  are  large.  It  is  equally  true  with 
milk  that  has  not  been  properly  cared  for.  Here  lies  the  difficulty 
with  creameries  receiving  milk  but  once  a  day. 

•  Thoroughly  chilled  imlk,  or  milk  from  which  the  cream  has  once 
separated,  or  milk  that  has  been  allowed  to  get  almost  sour  will  not 
show  a  large  per  cent,  of  cream,  Yet  the  butter  is  there,  and  by 
ohuming  the  whole  milk  may  yield  more  butter  than  milk  differently 
managed  and  showing  a  greater  percent,  of  cream.  Thus,  milk  show- 
ing only  ten  per  cent,  of  cream  may  produce  more  butter  than  milk 
showing  fifteen  per  cent. 

Shall  we  then  churn  our  milk  in  small  samples  as  the  correct  test? 
This  method  is  said  to  be  successfully  practiced  in  some  parts  of  the 
West,  and  has  been  adopted  by  some  of  our  best  dairymen.  In  this 
test,  also,  there  must  be  great  care  exercised,  as  it  has  been  shown 
that  new  milk  may  not  yield  one-half  of  its  butter,  as  appears  in  the 
following  test:. 

One  hundred  pounds  of  new  milk  yields  one  and  one-half  pounds 
of  butter.  This  milk  churned  the  next  day  one  and  five-eighths 
pounds  of  butter ;  churned  again  on  the  following  day,  nearly  one 
pound  more.  Several  experiments  made  gave  similar  results,  the  tem- 
perature in  churning  being  sixty-four  degrees. 

All  milk  tests  are  considered  by  many  persons  to  be  unsatisractory 
and  useless.  This  belief  retards  progress  in  improving  the  quality  of 
milk,  and  encourages  among  managers  and  operators  an  indifference 
that  I  consider  akin  to  failure. 

If  the  cooperative  creamery  system  is  to  be  a  greater  success  in  the 
future,  the  managers  of  the  various  factories  must  meet  together  to 
compare  their  views  on  the  dairy  and  kindred  subjects ;  to  make  their 
cause  more  popular  in  State  affairs,  and  see  to  it  that  they  are  properly 
protected  by  law.  They  must  not  permit  a  few  earnest  people  to  do 
all  the  work.  A  more  united  action  is  absolutely  necessary  in  this 
direction,  and  it  is  through  farmers'  meetings  and  conventions  that 
much  good  can  be  accomplished.  The  laws  that  have  been  passed  in 
our  favor  must  be  watched  and  enforced,  or  we  will  lose  our  vantage 
ground.  Let  us  put  more  enthusiasm  into  our  work.  Farmers  should 
take  more  interest  in  their  creameries,  which  not  only  add  to  their 
profits,  but  remove  a  heavy  burden  from  their  wives  and  daughters. 


THE  OREAMEBT  SYSTEM  OF  EASTERN  PENNSYLVANIA 


By  E.  Brinton,  West  Chester ,  Pa. 


[Read  at  Montroso  meeting.] 

The  object  of  this  article  is  to  state  in  a  concise  and  practical  man 
ner  the  workings  of  creameries  in  eastern,  or  perhaps  more  particu- 
larly south-eastern,  Pennsylvania.    We  do  this  with  a  degree  of  con- 
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fidence,  as  the  creamery  system  in  the  section  alluded  to  has  been, 
nniversally  successful.  Its  growth  only  extends  over  a  period  of  per- 
haps ten  years,  yet  the  decided  success  of  the  system  from  the  start 
has  insured  a  steady  and  rapid  growth  until  it  has  largely  supplanted 
individual  butter  dairying.  A  careful  inquiry  among  a  large  number 
of  creamery  patrons  of  Chester  and  Delaware  counties  developed  thi» 
fact.  A  dairy  of  common  stock  cows  carefully  selected  and  well 
cared  for  will  earn  for  Ihe  owner  from  seventy  to  eighty  dollars  per 
head  every  year  for  milk  sold.  One  of  two  modes  is  used  in  operat- 
ing a  creamery :  First,  that  of  individual  ownership,  where  the  milk  la 
bought  outright  from  the  farmer  by  the  proprietor,  and  second,  where 
the  creamery  is  owned  and  operated  by  a  number  of  dairy  farmers 
who  have  formed  themselves  into  a  stock  company,  very  frequently 
having  the  corporation  chartered,  each  farmer  furnishing  capital  in 
proportion  to  the  size  of  his  dairy,  say  five  dollars  per  cow.  Stock  is 
issued  to  him  to  the  amount  he  subscribed.  So  the  creamery  is  owned 
and  controlled  by  those  most  interested  in  its  success.  A  board  of 
directors  is  chosen  from  the  stockholders,  who  directly  manage  the 
concern.  A  competent  butter  and  cheese  maker  is  employed  as 
superintendent  at  the  creamery.  At  the  end  of  each  month  the 
directors  take  account  of  all  receipts  and  after  deducting  expenses 
divide  the  amount  remaining  among  the  patrons  pro  ratio  to  the  milk 
furnished.  Both  of  these  operating  plans  have  met  T^ith  success  gen- 
erally. Yet  it  appears  that  the  creamery  system  ia  gradually  drifting 
into  the  hands  of  individuals.  When  creameries  were  new  and  ex- 
perimental, as  it  were,  individual  capital  was  slow  in  taking  hold,  but 
since  the  farmers,  by  their  marked  approval  have  assured  the  success 
and  permanency  of  the  system,  competent  parties  with  plenty  of 
capital  have  not  only  been  willing  but  anxious  to  undertake  the  busi- 
ness, and  as  they  generally  have  returned  to  the  farmers  for  their  milk 
fully  as  much  as  they  realized  by  the  cooperative  plan,  the  faripers 
have  been  more  than  willing  to  let  them  assume  1  he  care  and  responsi- 
bility of  the  enterprise,  and  their  introduction  into  every  neighbor- 
hood has  caused  an  honest  competition  to  spring  up,  so  that  the  farmer 
ne6d  not  fear  a  monopoly  against  his  interests. 

It  would  perhaps  be  well  to  next  consider  the  manner  of  operating 
creameries.  Here  opinions,  and  consequently  proceedings,  differ  very 
much.  Some  manufacture  butter  or  cheese  only;  others  both.  In 
some  cream  separators  are  used,  while  other's  use  cooling  vats  to  sepa- 
rate the  cream  from  the  milk.  Again,  another  is  the  cream  gathering 
plan.  Where  the  last  plan  is  adopted,  of  course,  only  butter  is  made. 
A  factory  is  built  in  the  center  of  a  diiry  district,  cans  for  raising  cream 
are  distributed  among  the  farmers  and  the  cream  hauled  to  the  factory 
every  day  or  every  second  day.  This,  of  course,  is  done  by  the  creamery 
operator,  and  one  team  is  enabled  to  cover  a  large  district.  There  are 
several  patterns  of  cans  to  raise  the  cream,  but  in  the  main  they  are 
much  alike,  and  consist  of  a  can  about  seventeen  inches  deep  and  from 
seven  to  nine  inches  in  diameter,  with  a  graduated  glass  near  the  top 
to  indicate  the  amount  of  cream  that  raises.  The  farmers  arc  paid  so 
much  per  inch  of  cream  and  keep  the  skimmed  milk.  One  of  the  three 
following  plans  is  used  by  the  farmers: 

UrsU  It  is  measured  on  the  setter  can  by  the  cream  collector,  who 
also  skims  the  milk.  A  gauge  placed  in  the  inside  of  the  can,  at  the 
top,  indicates  the  number  of  inches,  and  two  inches  of  cream  are  sup- 
XK>sed  to  make  a  pound  of  butter.    In  some  cases  the  cream  is  meas- 
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GROUND  PLAN  OF  A  BUTTER  CREAMERY. 
YoT  from  600  to  800  cjows. 

77(p  above  is  a  simple  hut  praciicaJ  plan  for  a  butter  cream- 
en/  for  from  '  600  to  800  cows  fit  luill  be  noticed  that  the 
plan  covers  but  960  square  feet  of  ground;  the  engine  room 
may  be  a  simple  frame  "lean  too",  the  second  storg  mai/  be  con- 
structed to  suit  the  wants  of  the  manager ;the plan  is  in- 
tended to  be  sudi  as  will  convey  the  shimmed  milk  directly  from 
the  separators  to  tanks  outside  of  the  building,  where  it  may 
be  used  for  hogs  or  calves. 
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ured  in  the  can  and  skimmed  alternately,  one  day  ty  the  cream  col- 
lector and  the  next  by  the  patron. 

S^ond.  The  farmera  are  allowed  to  skim  the  milk,  and  the  cream  is 
kept  in  a  can  bearing  n  gauge  from  the  bottom  upwards,  in  which  itcan 
be  measured  later  by  the  collector.  In  this  case  the  skimming  must  be 
done  eight  or  ten  hours  before  the  arrival  of  the  gatherer,  in  order  to 
allow  that  portion  of  the  skim  milk  which  is  necessarily  mixed  with 
the  cream  to  separate  again  and  settle  at  the  bottom  of  the  can. 

Third,  The  milk  is  skimmed  by  the  farmers,  and  the  cream  is  kept 
in  any  can  in  cold  water.  It  is  measured  in  a  special  pail  with  a  steel 
rule  by  the  collector.  This  method  does  away  with  all  gauges,  either 
in  the  setting  or  cream  cans.  But  it  can  only  be  used  in  connection 
with  the  test  chum.  In  this  case  the  proceeds  of  the  factory  are  di 
vided  according  to  the  butter  value  of  the  cream. 

This  system,  like  all  others,  has  its  advantages  and  disadvantages. 
The  expense  (»f  building  and  furnishing  a  factory  where  no  milk  is  re- 
ceived is,  of  course,  much  less  than  the  other  plans.  The  farmer  also 
is  saved  the  expense  of  drawing  the  milk  to  the  creamery,  and  has  be- 
sides the  skimmed  milk  left  at  home;  but  on  the  other  hand,  where 
the  cream  is  raised  and  cared  for  by  so  many  different  parties  with  dif- 
ferent surroundings,  then  hauled  a  number  of  miles  to  the  factory,  the 
chances  for  first-class  butter  are  much  lessened,  and  experience  has 
shows  that  the  per  cent,  of  butter  n^ade  from  the  milk  is  less  than  by 
any  other  system.  Where  butter  and  cheese  are  both  made  vats  are 
mostly  used  to  separate  the  cream  and  milk,  as  it  seems  pretty  clearly 
established  that  separator  skim  milk  makes  an  article  of  cheese  that 
has  little  or  no  market  value.  The  milk  is  brought  by  the  farmers  to 
the  creamery  every  morning,  weighed  and  run  into  the  vats,  where  its 
temperature  is  quickly  lowered  to  about  fifty  degrees  by  circulating  ice 
water  through  and  about  it.  After  remaining  in  these  vats  from  five  to 
ten  hours,  according  to  the  quality  of  cheese  desired,  the  milk  is  run  off 
to  the  cheese  vats  and  the  cream  to  its  tank.  But  the  practice  of  com- 
bining the  manufacture  of  butter  and  cheese  in  one  factory  has  been 
almost  abandoned  in  this  section  of  Pennsylvania.  Skimmed-milk 
cheese  at  its  best  is  an  uncertain  compound,  and  often  made  at  a  loss. 
Experience  has  also  shown  that  this  State  is  not  designed  to  become  a 
cheese-making  district,  but  is  devoting  its  attention  to  the  manufacture 
of  butter,  for  which  its  reputation  is  unequaled ;  so  this  article  is  de- 
voted almost  exclusively  to  the  butter  factory.  It  would  seem  that 
we  can  now  confidently  state  that  the  centrifugal  cream  separator  is  a 
success.  It  is  undoubtedly  labor  saving,  and  by  its  use  a  greater 
amount  of  butter  is  produced  from  the  milk  than  by  any  other  process. 
It  is  now  no  uncommon  occurrence  for  the  factories  to  average  for 
months  a  production  of  four  and  one-half  pounds  of  butter  from  one 
hundred  pounds  of  milk,  while  by  any  other  process  four  pounds  was 
a  high  yield. 

It  is  claimed  by  many  that  butter  made  from  the  separator  cream  is 
equal  to  any  made,  while  others  are  equally  certain  it  is  more  inclined 
to  be  soft  and  sticky,  and  will  not  keep  as  long.  While  this  will  prob- 
ably continue  to  be  an  open  question,  we  must  remember  the  intro- 
duction of  the  separator  revolutionized  the  process  of  butter  making, 
and  we  had  it  to  learn  over  again,  and  perhaps  we  are  far  from  per- 
fection yet.  Where  separators  are  used,  the  milk  is  received  each 
morning  from  the  farmers,  weighed  or  measured,  and  run  into  the  re- 
ceiving vats;  from  thena  fed  into  the  separators.    Great  care  must  be 
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taken  that  the  milk  is  the  right  temperature  when  separated — ^75^  Fah- 
renheit seems  to  be  about  right.  In  summer  the  farmers  must  cool  it 
to  that  temperature  before  bringing  it  to  the  creamery.    In  winter  it 
is  necessary  to  run  it  through  a  steam  heater,  which  is  placed  betweea 
the  receiving  vat  and  separator.   The  cream  is  run  from  the  machines 
to  vats,  where  it  must  be  immediately  cooled  to  at  least  55^,  and  not 
churned  until  it  has  acquired  a  slight  acidity.   But  we  will  go  further 
into  the  details  of  handling  the  cream  and  making  butter  farther  on. 
The  skimmed  milk  can  be  run  directly  from  the  machine  to  the 
skimmed  milk  wells  or  tanks,  outside  of  the  building,  where  it  is 
either  taken  back  by  the  patrons  or  fed  to  hogs  or  calves  by  the  oper- 
ator.   It  will  be  noticed  by  this  plan,  where  the  new  milk  is  run 
directly  through  the  separators  and  out  of  the  factories,  much  expense 
is  saved  in  building  and  fixtures.   A  plan  has  been  adopted  by  some 
operators,  who,  wishing  to  do  a  larger  business  than  the  immediate 
neighborhood  would  afford,  started  separators  at  accessible  points  and 
had  the  cream  only  delivered  at  their  factories  either  by  rail  or  teams. 
In  some  cases  these  feeders  have  been  established  at  mills  where  the 
power  was  obtained  very  cheaply.  The  success  of  a  creamery  depends 
very  much  upon  its  proper  construction,  and  the  first  great  point  to 
be  settled  is  the  location.    Of  course,  it  must  be  centrally  situated  as 
to  its  patrons,  and  the  question  of  getting  the  products  to  market  is  im- 
portant ;  but  the  matter  of  a  water  supply  and  good  drainage  are  of 
the  greatest  importance.   There  should  always  be  falling  ground  for 
a  considerable  distance  from  the  factory,  for  waste  water,  Ac,  from 
such  an  establishment  is  of  the  most  offensive  nature  when  allowed  to 
stand  and  become  stagnant.  Another  great  advantage  of  a  creamery 
on  an  easy  hillside  is  the  opportunity  it  affords  to  unload  the  milk  at 
the  upper  side  of  ^he  building  at  an  elevation  that  will  give  it  fall  to 
vats,  separators,  &c.   The  question  of  a  water  supply  cannot  be  too 
carefully  considered.    Of  course,  a  natural  flow  of  spring  water 
through  the  building  cannot  be  improved  upon.  If  that  cannot  be  had, 
then  a  well  must  be  resorted  to,  and  water  pumped  by  steam  through 
the  building.    In  either  case  it  must  be  seen  that  there  is  plenty  of 
good,  cold  water,  and  no  other  kind  used.    Of  what  material  the 
building  is  built  depends  largely  upon  surrounding  circumstances ; 
but  let  that  be  what  it  may,  the  outside  walls  should  be  of  a  thickness 
and  quality  to  effectually  resist  heat  and  cold,  and  the  question  of 
ventilation  is  an  important  one.   One  of  the  very  best  materials  for 
the  ground  floor  is  slate  slat,  one  and  one-quarter  inches  thick,  laid  in 
cement.   The  slate  absorbs  no  grease  and  is  easily  kept  clean.  Yet 
cemented  floors,  being  cheaper,  are  generally  used.   A  place  for  the 
storage  of  a  large  quantity  of  ice  seems  always  necessary,  and  where 
it  is  a  part  of  the  creamery  proper  the  butter  and  storage  room  are 
built  in  such  close  proximity  to  the  ice  as  to  lower  their  temperature 
during  the  heated  months.    We  know  of  one  creamery  in  this  section 
where  the  temperature  in  the  butter  room — which  is  ten  by  twenty 
feet — never  is  above  56°  during  the  hottest  weather.   This  room  was 
built  by  a  refrigerator  company  at  a  cost  of  about  $800,  and  it  takes 
nearly  two  tons  of  ice  per  week,  yet  it  is  the  most  complete  and  satis- 
factory arrangement  we  ever  saw. 
Estimate  of  butter  creamery  and  outfit  for  from  500  to  800  cows: 

Building  (only  proximate  ;  depends  much  on  surroundings  ),   |3,000 

Two  large  or  three  small  separators,   1,100 

Twelve  horse-power  boiler,  ten  liorse-power  engine,   550 


One  receiving  vat  (3,500  pounds) 
Two  cream  vats,   
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OneSOO-gallon  churn,  

Power  butter  worker,  

Butter  boxes  (if  butter  is  printed), 

Automatic  butter  printer,  

Scales  and  weighing  can,  

Centrifugal  milk  tester,  

Shafting  and  luilk  conductors,  .  . 

Milkheater,  

Miscellaneous  expenses,  


10  50 
50 
100 
20 
40 
60 
60 
15 
100 
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The  above  statement  is,  perhaps,  nearly  correct,  though  it  may  vary 
in  many  minor  matters.  If  the  manufacture  of  cheese  is  to  be  added, 
the  expense  of  starting  would  be  increased  by  the  addition  of  two 
cheese  vats,  costing  $120 ;  two  gang  presses,  $90 ;  sufficient  bandaging 
hoops,  $200,  and  miscellaneous  articles  amounting  to  i)erhap8  $50. 


The  great  growth  of  the  creamery  system  of  manufacturing  dairy 
products  has  put  the  inventive  genius  of  man  to  work  to  devise  and 
perfect  implements,  not  only  that  these  products  should  be  of  a 
first  class  quality,  but  that  the  labor  of  producing  them  shall  be  les- 
sened to  the  smallest  amount  possible,  and  hence  the  cost  to  the  con- 
sumer of  the  manufactured  goods  be  as  low,  if  not  lower  than  the  in- 
dividual dairy  farmer  can  offer  them. 

To  undertake  a  detailed  description  and  criticism  of  these  various 
impliments  or  fixtures  would  fill  a  volume  as  large  as  this  report.  To 
recommend  what  we  thought  the  best  would  seem  almost  a  waste  of 
time  and  space,  as  many  successful  and  practical  creamery  operators 
would  differ  widely  from  us,  and  parties  wishing  lo  furnish  a  creamery 
would  still  have  to  use  their  own  judgment.  Suffice  it  to  say  in  this 
article  that  persons  wishing  to  start  the  creamery  business  should  deal 
only  with  established  and  reliable  houses,  and  to  thoroughly  investi- 
gate the  various  patents,  buying  nothing  but  the  very  best  if  they 
know  it,  regardless  of  first  cost,  remembering  in  this  as  in  every  other 
business,  the  best  is  always  the  cheapest  in  the  long  run.  We  have 
limited  our  description  of  creamery  appliances  to  the  cream  separators 
and  milk  testers,  as  these  are  decidedly  of  the  first  and  greater  inter- 
est to  any  one  wishing  to  engage  in  the  manufacture  of  butter. 


The  successful  manufacture  of  first-class  creamery  butter  is  almost 
a  trade  of  its  own,  and  requires  years  of  practice  to  be  a  thorough  ex- 
pert. Rules  can  be  laid  down  to  govern  the  operation,  from  the  time 
the  milk  is  received  until  the  butter  is  shipped,  but  here  circumstances 
alter  cases  very  materially;  sudden  changes  in  temperature  of  the 
weather,  bad  condition  of  the  milk  received,  and  many  other  unex- 
pected and  unavoidable  casualities  occur,  and  nothing  but  skill  and 
experience  can  meet  and  successfully  overcome  them.  Farmers  should' 
be  required  to  deliver  their  milk  at  the  creamery  at  a  temperature 
never  above  seventy  degrees.  The  habit  of  bringing  morning's  milk 
with  the  animal  heat  in  it  and  night's  milk  cold,  then  pouring  both  into- 
one  vat  is  a  serious  mistake.  Have  morning's  milk  cooled  before  start- 
ing to  the  creamery.  Of  course  in  winter  time  the  milk  will  often  be- 
.come  too  cold  to  be  run  through  the  separator  when  it  is  received,  but 
it  is  now  the  universal  habit  of  running  the  milk  through  a  steam- 
heater  in  its  transit  from  the  receiving  vat  to  the  separators,  and 
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separate  it  at  a  temperature  of  about  seventy- five  degrees,  but  the 
cooler  it  is  kept  in  the  receiving  vat  until  separated  the  better  condi- 
tion the  cream  will  be  in.  The  cream  should  be  rapidly  cooled  as  it 
flows  from  the  machines  down  to  at  least  fifty-five  degrees ;  spring  water 
will  do  this,  but  ice  water  is  still  better;  it  should  be  kept  at  this  tem- 
I)erature  until  churned.  It  is  a  mistake,  undoubtedly,  to  chum  separa- 
tor or  any  other  kind  of  cream  sweet,  it  should  always  acquire  a  slight 
acidity,  as  it  will  generally  do  by  holding  it  over  one  day,  if  it  does 
not  naturally  do  so  a  sufficient  amount  of  sour  cream  should  be  mixed 
with  it  after  being  separated.  Care  should  be  taken  to  stir  the  cream 
frequently  until  churned.  Churn  at  a  temperature  not  above  fifty- 
eight,  and  no  matter  what  the  pattern  of  churn  is,  the  agitation  of  the 
cream  must  be  regular  and  not  fast  enough  to  bring  the  butter  in  an 
oily  and  sticky  condition.  When  the  butter,  in  churning,  has  gathered 
to  about  the  size  of  small  fish  eggs,  it  is  well,  especially  in  summer,  to 
pour  in  the  churn  a  lot  of  ice  water,  then  continue  churning  a  few 
minutes  only,  then  every  drop  of  buttermilk  will  be  drawn  off  that 
can  be,  then  work  the  butter  through  two  waters  by  throwing  cold 
water  in  the  chum  and  letting  it  make  a  few  revolutions.  Lift  the 
butter  out  of  the  last  water  and  take  it  to  the  worker.  Nothing  con- 
nected with  butter  making  is  of  more  importance  than  the  churning, 
a  few  revolutions  too  many  of  the  chum  materially  hurts  the  grain  of 
the  butter;  the  temperature  of  the  cream  is  also  of  vast  importance. 
So  he  who  wishes  to  be  an  expert  in  this  business  can  not  give  too 
much  study  to  this  part  of  it.  When  the  butter  is  removed  to  the 
worker  it  is  then  salted  and  the  salt  worked  through  it.  Alter  the 
operator  finds  the  amount  of  salt  his  particular  trade  demands  he 
should  always  have  it  just  right  by  weighing  both  butter  and  salt. 
After  the  butter  is  salted  put  it  away  in  the  lump  where  the  tempera- 
ture is  not  above  sixty  degrees,  until  the  next  day.  when  the  salt  will  be 
thoroughly  dissolved,  the  butter  firm,  and  it  can  oe  then  well  worked, 
sponged  and  printed  or  packed,  without  becoming  soft;  if  printed  the 
cloths  should  be  put  on  the  prints  as  taken  off  the  printer  to  insure  a 
good  shape  and  neat  appearance  when  offered  to  the  customer,  for  every 
operator  will  discover  that  the  neat,  attractive  appearance  of  his  goods 
'^l  be  a  power  in  successfully  disposing  of  them.  And  now,  just  one 
word  to  the  milk  producing  farmer.  The  creamery  system  seems  to 
be  where  all  butter  dairying  is  drifting  to,  to  make  it  succeed  best,  not 
only  to  the  operator  but  to  you,  you  must  make  the  operator's  interest 
yours,  in  producing  the  very  best  and  purest  milk  you  can,  in  conform- 
ing to  such  rules  in  delivering  your  milk  as  are  necessary  for  the 
making  of  first-class  butter — to  feed  and  care  for  your  cows  the  same 
as  though  you  yourself  would  make  the  butter  and  market  it,  and  in 
every  way  possible  make  the  creamery  you  patronize  a  success,  for  of 
course  the  better  it  succeeds  the  more  satisfactory  returns. 


I  once  read  of  an  artist  who  conceived  the  idea  to  execute  upon 
marble  a  bust  representing  the  Great  Teacher.  Month  after  month 
he  applied  nimself  to  the  task  when,  thinking  his  work  complete,  he 
called  his  little  daughter,  three  years  of  age,  and  asked  her  whom  it 
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represented.  "  I  do  not  know,"  she  replied,  "  but  it  looks  like  some 
good  man."  Disappointed,  but  not  discouraged,  he  again  set  to  work 
and  for  nearly  three  years  worked  most  faithfully  to  accomplish  what 
he  had  determined  to  do.  Again  calling  his  child  he  repeated  the 
question.  In  raptures  of  delight  she  answers  "  Oh !  it  looks  like  the 
Good  Being,  who,  when  upon  earth  took  little  children  in  his  arnw 
and  blessed  them." 

Whether  true  or  false  this  story  of  the  artist  serves  well  as  an  illus- 
tration, for  every  triumph  of  the  toiler  in  any  field  only  fits  him  for 
new  struggles,  only  disciplines  his  powers  for  new  conquests.  Yea, 
every  advancement  made  enlarges  his  mental  horizon  and  gives  him 
new  and  increased  life.  It  is  so  in  every  calling,  experience  brings 
her  lessons  into  the  studio  of  the  artist,  the  laboratory  of  the  chemist 
as  well  as  into  the  work  of  the  mechanic  and  of  the  farmer.  In  the 
story  related  the  artist  is  represented  as  having  obtained  perfection. 
It  cannot,  however,  be  said  of  the  dairymen  of  to-day  that  his  career 
has  been  so  glorious.  However  much  he  has  advanced  he  has  other 
lessons  yet  to  learn,  other  discoveries  yet  to  make.  His  ideal  has  not 
yet  attained  perfection,  nor  have  his  powers  to  execute  gone  beyond 
his  ideal. 

There  is  yet  a  pressing  need  for  the  producer  and  consumer  of  dairy 
goods  to  cultivate  a  better  taste  and  to  get  more  correct  ideas  as  to 
what  constitutes  superior  goods.  True  it  is  that  during  the  last  two 
decades  great  progress  has  been  made  in  the  quality  of  goods  pro- 
duced. The  causes  which  have  led  to  this  improvement  are  too 
numerous  to  here  recount,  but  the  fact  gives  us  courage  to  believe  in 
and  to  ask  for  still  greater  improvement. 

The  creamery  system  of  butter  making  has  wrought  wonderful 
changes.  This  is  seen  in  the  great  change  that  has  taken  place  in  late 
years  in  the  demands  of  the  market  for  fresh-made  butter.  The  great 
mass  of  consumers  want  their  butter  directly  from  the  churn,  or  as  one 
has  more  happily  put  it,  ^' they  want  their  palate  and  the  pasture 
brought  as  near  together  as  possible."  Hence  the  dairyman  and  his 
wife,  who  stubbornly  refuse  to  make  their  butter  in  a  way  to  suit  the 
palate  of  the  consumer  because  of  their  faith  in  the  old  way,  are 
simply  punishing  themselves.  Who,  as  they  have  had  occasion  to 
study  this  matter,  has  not  often  wondered  how  slow  we  have  been 
to  learn  the  right  butter  processes.  The  old  sickle,  the  flail,  the 
clumsy  farm  implements  and  the  endless  stick,  stick  of  the  housewife, 
have  departed,  but  the  old  dash-churn  of  long,  long  ago  and  the  heavy 
earthen  crocks  and  the  coarse  salt  are  yet  found  in  far  too  many 
households  where  butter  is  being  made.  But  to  day  along  with  our 
improved  methods  of  farming,  with  improved  stock  breeding  and  im- 
proved farm  machinery  have  come  the  newer  and  better  ideas  of  but- 
ter and  cheese  and  how  to  make  them. 

One  has  but  to  look  back  over  the  past  twenty  years  to  be  thor- 
oughly convinced  that  dairying  is  in  fact  an  evolution,  and  further, 
it  needs  no  argument  to  show  that  during  this  time  dairying  as  an 
industry  has  achieved  far  more  in  art,  skill  and  adaptation  to  the 
wants  of  the  consumer  than  in  all  its  previous  history.  Why  ?  Be- 
cause it  was  being  all  this  time  divested  of  what  may  be  termed  indi- 
vidualism, and  was,  instead,  all  the  time  taking  upon  itself  the  char- 
acter of  an  industry. 

Till  within  the  last  twenty  years  dairying  in  Pennsylvania  was  an 
individual  effort  and  its  offerings  were  the  miscellaneous  collections 
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of  its  thousands  of  farm  dairies.  It  would  be  an  interesting  study  to 
trace  the  p:rowth  of  the  dairy  industry  in  each  of  the  dairy  States  and 
see  how  the  building  of  each  factory  and  creamery  put  the  industry 
upon  a  firmer,  broader  base,  and  put  dollars  into  the  pockets  of  those 
who  saw  its  possibilities  as  they  were  able  to  widen  the  avenues  of 
production  on  the  farm.  To  cast  our  eyes  westward  and  behold  that 
wonderful  innovation  upon  all  precedent,  the  gathered-cream  system 
that  revolutionized  the  West,  covering  a  number  of  States  with  its 
network  of  cream-routes  and  awoke  the  dairymen  of  the  East  to  the 
fact  that  the  West  was  bearing  the  palm  oS  in  quality  of  butter  and 
was  govering  the  price  as  well.  To  think  of  the  far  West  becoming 
the  recognized  center  of  the  dairy  kingdom  when  for  so  many  years 
Ohio,  Pennsylvania  and  New  York  had  thought  themselves  as  per- 
petual sovereigns. 

The  factories  that  exist  in  some  parts  of  our  State  have  retired  to 
oblivion  the  home  manufacture  of  butter  and  cheese  in  those  locali- 
ties. But  we  find  other  parts  of  the  State  scattered  all  over  with 
small  dairies  still  making  and  putting  upon  the  market  a  miscellaneous 
quality  of  butter  and  cheese,  especially  of  the  former. 

The  demand  for  good  butter  has  never  ceased.  By  the  term  good 
butter,  we  mean  *'good  cow  butter;"  it  consists  of  the  i>erfect  oil 
globules  .separated  from  the  milk  that  has  been  properly  handled  at 
every  step  of  the  process,  gathered  or  massed  into  such  form  as  to 
practically  exclude  the  air,  yet  not  to  break  the  globules.  The  grain 
is  t  hus  preserved,  and  the  flavor  must  be  perfect  if  coarse  or  dirty  salt 
has  not  been  introduced  to  ruin  the  product.  The  butter  should  pos- 
sess life,  should  sparkle  before  your  eyes  and  melt  to  sweetness  in 
your  mouth.  Such  butter  as  this  you  need  never  be  ashamed  to  take 
to  market,  nor  ever  shun  and  abandon.  Such  butter  as  this  every 
American  will  delight  to  eat.  In  contrast  with  this,  how  intolerably 
mean  is  a  large  percentage  of  that  now  called  butter  that  is  consumed 
by  our  people*? 

How  to  improve  the  product  is  the  all  important  subject.  Besides 
the  great  saving  in  labor  and  expense  to  individual  farmers  or  dairy- 
men in  fitting  up  and  carrying  on  butter  making  at  every  farm,  there 
is  the  other  stubborn  fact  that  the  mass  of  farmers  will  produce  an  ar- 
ticle far  inferior  to  that  made  by  the  cooperative  or  creamery  plan. 
Here  is  the  greatest  improvement  in  the  history  of  dairying,  and  the 
creamery  system  should  be  perfected  and  extended  if  dairying  is  to 
advance.  All  its  great  advantages  we  cannot  here  discuss,  but  taking 
in  the  whole  problem,  the  creamery  must  stand  as  the  foremost  fac- 
tor, and  when  its  value  is  fully  appreciated,  when  its  methods  and 
possibilities  are  better  understood,  it  will  have  more  universal  pros- 
perity than  now. 

One  of  its  advantages  we  would  mention  is  the  economy  of  time  in 
manufacture,  for  it  simplifies  the  care  of  the  milk  and  makes  the  rules 
that  govern  the  production  of  cream  uniform,  and  takes  the  burden  of 
dairying  from  scores  of  farm  homes  and  transfers  it  to  a  few  skilled 
workmen.  The  old  plans  of  dairying  show  no  uniformity,  and  there 
are  as  many  grades  and  qualities  of  dairy  products  offered  to  the  con- 
sumer as  kinds  and  value  of  money  in  the  days  of  the  wild-cat 
banks. 

Except  the  private  dairy  on  a  large  scale,  the  whole  milk  creamery 
combines  most  of  the  essential  conditions  of  success  in  butter  making, 
for  it  affords  the  practice  of  winter  dairying,  which  is  simply  a  plan 
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to  make  a  cow  produce  milk  when  feed  costs  most  and  prices  are  long 
in  advance  of  the  summer  quotations.  In  other  words,  making  the  dairy 
in  winter  turn  a  paying  profit  instead  of  being  a  combined  bill  of  ex- 
pense. 

The  actual  want  of  the  day  is  for  the  great  mass  of  dairymen  all  over 
the  United  States  to  get  out  of  the  old  grooves  which  they  have  been 
blindly  following,  and  see  that  the  product  of  their  dairies  shall  be  of 
a  brand  that  shall  command  attention  in  the  markets,  and  not,  shall  I 
say,  disgust  creamery  dairying,  whether  it  be  cooperative  or  in  the 
private  dairy,  has  another  element  of  success  about  it.  Take  it  for 
the  season  through,  fine  creamery  butter  rules  from  five  to  fifteen 
cents  per  pound  above  the  quotations  of  common  dairy  butter. 

But  by  whatever  method  the  butter  is  made,  there  are  certain  things 
to  be  observed  in  order  to  reach  the  standard  we  so  much  desire. 
Cause  and  efiect  sustain  the  same  relation  here  that  they  do  in  other 
trades  or  walks  of  life.  Certain  forces  or  factors  at  work  produce, 
under  like  circumstances,  the  same  results.  This  being  true,  we  must 
understand  these  conditions — these  elements  of  success  in  dairying. 
For  ignorance  and  stupidity  are  just  as  costly  in  the  dairy  business  as 
in  any  other  trade  or  profession.  We  have  plenty  of  farmers  not  only 
in  other  States,  but  in  our  own  as  well,  who  would  not  spend  a  cent 
nor  an  hour's  time  to  become  intelligent  on  the  dairy  question.  They 
think  they  can  do  all  their  business  on  what  little  knowledge  they 
now  possess.  The  era  of  high  prices  seems  to  be  over,  and  the  dairy- 
man must  get  his  profits  from  his  cows  in  cheapened  production,  hence 
the  greater  the  necessity  of  being  bright  and  intelligent  if  he  would 
make  money  in  dairying. 

Intelligence  should  be  displayed  in  selecting  cows  for  the  dairy.  A 
careful  test  should  be  made,  for  all  are  not  butter  or  even  cheese  cows. 
Shelter  well  from  the  storms,  and  handle  carefully  so  as  to  avoid  all 
fear  or  uneasiness  among  the  herd.    Proper  food  and  plenty  of  it,  is 
very  essential.   Cows  must  be  kept  in  good  health  or  they  cannot 
produce  good  milk,  and  without  healthy  milk  good  butter  and  cheese 
cannot  be  made.   Feed  regularly,  use  a  variety  of  food.   Sweet  corn, 
millet  and  clover  with  corn,  oats,  shorts  and  bran.   Cleanliness  is  a 
positive  condition  whether  in  barn,  house  or  cellar.   A  musty  cellar 
is  an  unfit  place  to  keep  milk.   The  cream  should  be  removed  before 
it  begins  to  mold.   It  is  safe  to  say  that  the  cream  should  be  removed 
within  twenty-four  hours  after  the  milk  is  set.    Cream  should  be 
allowed  to  npen,  this  may  be  accomplished  by  putting  it  in  a  tin 
bucket,  keeping  it  so  that  extremes  of  heat  and  cold  are  avoided,  stir- 
ring it  at  times  so  as  to  keep  it  uniform;  churn  at. a  temperature  of 
from  60°  to  62°.    Use  about  an  ounce  of  best  dairy  salt  to  the  pound. 
Don't  work  too  much.    Never  draw  ladle  over  the  butter,  but  press 
firmly  against,  if  ladle  is  used.    Better  far  is  the  lever  worker.  We 
have  stated  these  points  in  a  very  brief  way,  that  these  brief  ideas*  in 
80  far  as  they  are  correct,  may  become  the  opinion  and  practice  of  all 
dairymen  is  my  wish.   It  is  intelligent  effort  we  need.  People  should 
try  the  new  and  adopt  all  that  is  well.    But,  says  one,  I  have  followed 
the  old  way  so  long,  it  is  too  late  in  my  time  of  life  to  make  the  change. 
It  is  told  of  Napoleon  that  late  in  the  afternoon  he  rode  upon  one  of 
the  battle  fields  where  his  troops  were  becoming  demoralized  and 
beaten.  Looking  at  the  sun,  he  exclaimed:  Just  time  enough  to  bring 
victory  out  of  defeat !    He  at  once  set  to  work,  reorganized  his  forces 
and  soon  won  the  victory.   Why  not  make  the  effort  ?   The  demand 
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for  fine  goods  is  beyond  the  supply.  The  market  quotations  are  always 
saying :   "  Give  us  more  choice  goods  ?" 

Our  American  dairy  interests  are  startlingly  enormous.  The  New 
York  Herald  says :  "  They  represent  an  investment  of  nearly  five 
times  as  much  as  the  entire  bank  capital  of  the  country — that  is  to 
say,  the  bank  capital  is  a  little  less  than  $671,000,000,  while  the  dairy 
proceeds  amount  to  more  than  $3,000,000,000.  Tne  value  of  our  dairy 
products  for  the  past  twelve  months  was  nearly  $500,000,000.  This  is 
$20,000,000  more  than  the  value  of  our  annual  wheat  yield,  while  it 
closely  approximates  that  of  our  com  crop,  which  is  the  most  valuable 
of  our  farm  products.  It  is  easy  enough  therefore  to  see  that  the 
400,000  farmers  and  dairymen  in  this  country  are  an  important  ele- 
ment of  our  national  we&are  and  prosperity." 


I  intended,  in  this  short  paper,  to  speak  mainly  of  the  care  and  food 
of  dairy  cows,  only  premising  that  it  is  hardly  worth  while  for  a  dairy- 
man to  waste  time  and  good  feed  on  a  worthless  herd.  Of  course  the 
kind  of  a  herd  to  select  will  depend  on  circumstances.  It  may  not 
always  be  convenient,  or  even  prudent,  to  buy  high-priced  thorough- 
breds, though  there  is  little  doubt  but  that  for  a  butter  dairy  the 
Channel  Island  cattle,  with  their  crosses  and  grades,  will  be  the  most 
suitable,  and,  indeed,  for  practical  purposes  the  grade  Jerseys  or 
Guernseys  are  probably  more  valuable  than  the  thoroughbreds  them- 
selves. 

But  whatever  breed  may  be  bought,  they  should  be  good,  strong 
cows,  giving  a  good  flow  of  rich  milk.  Even  in  a  milk  dairy  rich  milk 
is  more  and  more  sought  after  and  commands  an  enhanced  price,  while 
for  a  butter  dairy  the  superior  quality  of  the  butter  made  from  rich 
milking  cows  makes  them  desirable  and  important.  Having  selected 
the  herd  the  next  thing  is  their  care  and  feed.  During  the  grazing 
season  this  is  comparatively  simple.  With  a  good  bite  of  grass  and 
plenty  of  pure  water  they  will  need  little  else.  They  should  have 
access  to  salt,  and  it  is  always  best  during  the  whole  season  to  give 
two  to  four  quarts  of  wheat  bran  at  each  milking  time.  This  not  only 
quiets  the  cow  during  that  operation  but  is  essential  to  make  up  the 
proper  ration  for  her  feed.  If  the  pasture  is  exclusively  of  the  tame 
grasses — that  is  clover  and  timothy — more  meal  or  bran  will  be  re- 
quired than  if  the  pasture  is  good  natural  grass  meadows  or  what  we 
call  permanent  pastures.  The  reason  is  evident.  The  tame  grasses 
are  only  in  their  most  nutritive  condition  for  a  few  days — while  in  the 
full  bloom  of  the  clover — hence  the  cows  must,  for  several  weeks,  feed 
on  either  immature  or  over  ripe  grass  and  not  in  its  best  condition. 
But  this  condition  is  not  so  marked  in  the  natural  grass  pastures.  It 
is  of  a  more  mature  character  throughout  the  season.  Green  grass  is 
nearly  always  a  rich,  nutritive  pirass,  and  it  is  quite  desirable  to  have 
one  field  at  least  to  make  a  daily  change  for  the  cows.  They  will  visit 
each  part  of  the  range  every  day. 


Every  well-stocked  dairy  farm  is  in  danger  some  part  of  the  season 
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of  l>eing  short  of  pasture,  and  this  has  to  be  provided  for  by  soiling 
crops.   Among  these  the  most  important  is  sown  corn,  sown  at  differ- 
ent  times  to  secure  a  more  continuous  feed.   I  doubt  if  rye  or  clover 
are  either  very  profitable  soiling  crops.    It  is  difficult  to  keep  them 
many  days  in  their  best  condition.   The  rye  especially  is  in  its  best 
estate  only  a  few  da^'^s.   It  is  either  very  immature  or  too  ripe.   It  is 
the  same  with  clover  but  to  a  less  extent.   This  difficulty,  in  connec- 
tion with  the  inexorable  labor  attending  the  feeding  of  it,  is  a  serious, 
drawback  to  the  adoption  of  the  soiling  system  as  a  systematic  or  ex- 
clusive plan  of  feeding  cows.    This  daily  going  to  the  field,  cutting, 
gathering  and  hauling  in,  wet  or  dry,  hurry  or  leisure,  is  a  burdensome 
as  well  as  an  expensive  job.    When  we  learn  how  to  silage  crops  suc- 
cessfully we  may  be  able  to  summer  silage  our  soiling  crops  and  be 
enabled  to  cut  our  soil  crops  in  the  proper  state,  and  thus  secure  its 
best  condition  and  make  one  job  of  cutting  and  putting  up  each  dif- 
ferent crop,  and  thus  make  quite  a  saving  of  time  and  labor. 


It  is  good  policy  to  keep  the  cows  in  the  stable  during  the  hottest 
part  of  the  day  in  summer,  provided  there  is  a  well  ventilated  and 
roomy  stable  for  their  accommodation.  If  the  stable  could  be  dark- 
ened it  would  secure  them  from  the  annoyance  of  the  flies,  and  be 
cooler  and  pleasanter.  The  stable  should  be  supplied  with  water, 
that  the  cows  should  have  plenty  of  drink  without  unnecessary  effort 
in  obtaining  it.  No  part  of  a  milch  cow's  sustenance  is  of  more  impor- 
tance than  its  supply  of  water.  A  cow  that  will  give  sixty  to  eighty 
pounds  of  milk  daily,  eighty-seven  per  cent,  of  which  is  water,  to  say 
nothing  of  the  supply  needed  for  the  various  secretions  of  the  body, 
must  have  water  in  full  supply  to  keep  up  this  heavy  drain. 

Perhaps  dairymen  suffer  more  from  the  neglect  to  furnish  suitable 
drink  for  their  cows  during  the  feeding  season  than  from  almost  any 
other  one  cause.  They  may  get  their  water  regularly,  or  in  insufficient 
quantity,  or  tramp  long  distances  for  it  and  often  ice  cold.  This  lat- 
ter is  a  very  unsuitable  condition  for  a  sensitive  cow,  to  whom  warmth 
and  comfort  are  essentials,  when  making  a  full  flow  of  milk. 

A  cow  will  not  drink  as  much  water  at  a  low  temperature  as  she 
really  requires,  but  this  little  of  ice  water  is  enough  to  make  her 
shiver,  and  shrink  up  several  quarts  of  milk. 


The  time  will  come  when  dairymen  must  construct  their  cow  hbuses 
with  an  eye  to  the  comfort  of  their  cows  and  the  economy  of  time  in 
feeding  and  caring  for  them.  The  basement  of  our  common  bams 
are  altogether  unsuitable.  It  is  difficult  to  have  either  well  regulated 
light,  or  ventilation,  both  being  absolutely  essential  in  the  proper 
care  of  cows.  In  a  cow  house,  separate  from  the  bam,  and  construct- 
ed with  a  sole  view  to  the  comfort  and  convenientmanagement  of  the 
stock,  you  can  have  control  of  every  feature  of  it.  In  such  a  building 
you  can  have  a  heater-back  stove  arrangement,  reasonably  fire-proof, 
that  would  temper  the  drinking  water,  or  warm  that  to  be  used  for 
mixing  the  meal  and  cut  feed.  This  cow  house  will  be  much  safer 
from  fire,  and  present  Jess  risk  to  stock,  because  it  can  be  made  less 
combustible,  and  afford  better  facilities  for  releasing  and  getting  out 
the  stock. 

Every  few  days  we  read  of  barns  burnt  with  their  imprisoned  stock 
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perishing  in  the  flames,  because  they  could  not  be  approached  or 
driven  out.  If  we  relieve  our  storage  barns  of  this  stabling  feature, 
and  allow  the  bays  to  run  down  to  the  ground,  they  will  not  onljr 
hold  more,  but  can  be  built  with  lighter  and  cheaper  timbers.  This 
saving  will  go  a  long  way  towards  the  construction  of  the  separate 
cow  house.  The  increasing  practice  of  cutting  and  moistening  the 
winter  feed  of  dairy  stock  makes  the  transfer  of  the  feed  from  the 
storage  barn  a  matter  of  less  moments.  Its  transfer  in  the  mixing 
boxes  on  suitable  carriers,  is  easily  and  quickly  done.  In  addition  to 
this  there  will  be  a  steady  increase  in  the  amount  of  fodder  and  coarse 
foods  ensilaged,  the  building  for  which  can  be  placed  near  the  cow 
house  instead  of  by  the  barn. 


The  storing  of  winter  dairy  feed  in  silos  is  attracting  more  atten- 
tion from  practical  farmers.  The  fancy  farmers,  at  first,  carried  the 
thing  to  an  extreme,  or  rather  went  faster  and  farther  than  could  be 
sustained  by  sound  practice,  and  brought  some  discredit  upon  the 
theory  that  it  did  not  deserve  ;  first  by  doing  the  thing  in  an  expen- 
sive manner  and  expecting  too  much  of  the  product.  I  think  there 
is  no  doubt  but  that  a  cheap  and  healthy  food  for  dairy  cows  can  be 
secured  by  the  use  of  silos.  I  see  no  serious  difl5culty  in  the  way  of 
putting  up  in  the  silo  one  field  of  corn  intended  for  dairy  feed,  in 
better  condition,  and  less  actual  expense,  than  as  at  present  managed. 
Take  one  field  corn  crop,  as  at  present  raised,  and  see  what  it  costs  to 
thin  out,  husk,  crib  and  grind  the  corn.  By  actual  test,  it  cost  this 
year  many  of  our  Chester  county  farmers  one-eighth  the  crop  to  husk 
it  and  another  eighth  to  have  it  ground,  to  say  nothing  of  the  second 
handling  of  the  com.  The  cutting  off  of  the  corn  and  the  cutting  of 
the  fodder  is  the  same  in  both  cases,  and  the  hauling  to  the  barn  can- 
not be  so  very  different,  except  the  somewhat  increased  weight. 
Theoretically,  the  crop  in  the  silo  would  make  a  feed  more  assimilable, 
and  a  great  deal  cheaper,  counting  the  labor  from  beginning  to  end, 
than  if  stored  in  the  usual  way. 

An  acre  of  well-grown  and  well-eared  corn  will  make  ten  tons  of 
com  and  fodder  ensilage,  and  I  believe  would  keep  three  to  four  cows 
for  eight  months.  Perhaps  a  little  bran  or  cotton  seed  meal  might  be 
needed  to  make  the  ration  more  complete.  If  this  be  all  true,  it  looks 
like  the  most  satisfactory  way  we  can  handle  our  corn  crop,  at  least 
such  portion  of  it  as  is  to  be  fed  to  stock.  All  the  work  can  be  done 
in  th^  long  pleasant  days  of  fall,  and  the  ground  thoroughly  cleaned 
for  a  wheat  or  rye  crop.  But  neither  siloing  nor  ensilaging  will  be- 
come universal  for  many  a  day  yet,  for  under  many  conditions  its 
adaptation  will  not  be  practicable. 


The  advisability  of  cutting  dry  cornfodder  and  hay  for  dairy  cows, 
is  now  recognized  by  many  of  our  best  farmers.  The  feed  goes  fur- 
ther, is  more  convenient  to  handle  and  when  moistened,  makes  a 
better  medium  with  which  to  mix  the  meal  that  is  to  be  fed  with  it  to 
complete  the  ration.  Wetting  the  feed  for  dairy  cows  is  an  important 
matter,  it  makes  the  feed  more  .palatable,  it  keeps  the  meal  ration 
well  distributed  through  the  whole  mess  and  is  taken  into  the  stomach 
in  better  condition  to  be  acted  on  by  the  digestive  fluids.  The  feed 
should  not  be  made  sloppy,  but  thoroughly  dampened  by  twelve 
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hours'  previous  mixture  with  warm  water.  This  treatment  seems  to 
bring  out  a  pleasant  odor  in  the  mess,  and  makes  an  agreeable  feed  to 
the  cows. 

As  to  cooking  cow  feed,  either  by  steam  or  otherwise,  I  doubt  if  it 
adds  anything  to  its  digestibility,  particularly  if  it  is  cornfodder  or 
hay;  at  any  rate  the  increased  expense  of  the  operation  would  far 
outweigh  any  advantage. 

A  Proper  Mdal  Ration  for  CkDws. 

We  have  a  good  deal  to  learn  yet  as  to  the  proper  combination  of 
food  material  that  should  produce  certain  results.  The  selections  to 
be  made  from  those  that  are  at  hand,  or  otherwise  the  cheapest.  It  is 
easily  understood  that  a  cow  requires  certain  nutritive  elements  in  her 
food  to  keep  her  in  health  and  producing  milk.  These  elements  are 
usually  classed  as  albuminoids,  carbohydrates  and  fats — they  must 
be  in  proi)er  proportion,  because  if  there  is  more  of  one  than  is  re- 
quired, it  is  not  only  wasted,  but  likely  a  detriment.  Then  again, 
these  elements  must  be  presented  in  a  palatable  and  digestible  form ; 
and  last,  but  not  least,  must  come  from  the  cheapest  sources  available. 
The  arrang:ement  and  proportening  of  these  food  elements,  to  secure  a 
8i)ecific  object,  as  for  instance  the  production  of  milk,  is  a  matter  for 
earnest  study,  and  much  of  the  success  and  future  profit  of  dairying 
will  depend  on  how  well  this  is  done.  The  farmer,  as  a  general  thing, 
is  limited  to  a  few  crops  to  furnish  these  foods,  a  few  others  are  pur- 
chasable. It  will  devolve  upon  every  community  to  make  its  own 
selection,  because  the  crops  and  cost  vary  with  the  neighborhood.  In 
our  section  we  feed  cornfodder,  clover  or  mixed  hay,  wheat  bran, 
cornmeal,  cobmeal,  oats  and  cotton  seed  meal.  One  pretty  success- 
ful dairyman,  near  me,  whose  nineteen  head  of  cows  produced  17,515 
pounds  of  milk  in  November  and  December  last,  and  which  sold  for 


$271  at  the  creamery,  fed  the  following  ration : 

OoBt  of  Food  Rations. 

Four  quarts  of  cobmeal,  weight  4  lbs.,  at  p,  cts.  i>er  lb.,  cost   3  cts. 

Ten  quarts  wheat  bran,  weight  5  Iba,  at  ^  cts.  per  lb.,   3 J  ♦* 

One  and  a  half  quarts  cotton  seed  meal,  weight  2^  lbs.,  at  1|  eta  per  lb.,  .  .  2^ 

Whole  cost  of  meal  ration  per  day,   9^  cts. 

Of  Oo&ree  Feed. 

Eight  pounds  cut  cornfodder,  at  3  ct&  per  bundle,   1^  cts. 

Four  i)ounds  cut  clover  hay,  at  $10  per  ton,   3  ** 

Whole  cost  of  fodder,   4\  cts. 


This  was  wet  and  mixed  and  divided  into  two  feeds.  If  we  allow  the 
cost  of  the  fodder  and  hay  to  be  offset  by  the  value  of  the  manure  we 
would  have  a  profit  on  each  cow  over  the  cost  of  the  meal  of  $4  25  per 
month  for  these  winter  months.  Other  neighboring  dairymen  made 
about  the  same  results,  but  varied  the  ration  by  leaving  out  the  cotton 
eeed  meal,  and  feeding  more  bran,  which  made  their  feed  cost  rather 
more.  But  none  of  these  results  are  what  they  should  be,  when  we 
appreciate  the  fact  that  two-thirds  of  a  full  ration  goes  to  sustain  a 
cow  in  her  normal  condition,  and  only  the  other  third  goes  to  make 
the  production  yielding  profit.  When  we  learn  also  that  a  cow  can 
be  trained  to  assimilate  more  and  richer  food  and  her  product  thereby 
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largely  increased,  and  this  progress  going  on  for  years — ^when  we  learn 
the  wonderful  capacity  of  a  well-bred,  well-fed,  and  well-cared-for 
cow,  and  how  to  produce  and  feed  the  most  economioal  foods  in  the 
very  best  way,  we  will  then  begin  to  make  dairying  a  popular,  profit- 
able and  satisfactory  business. 


The  subject  of  cattle  growing  is  one  that  is  enlisting  the  attention 
of  the  best  minds  in  the  country. 

Each  year  the  subject  is  becoming  better  understood.  Valuable 
improvements  are  being  made  in  our  cattle  herds. 

It  is  not  my  purpose  at  this  time  to  enter  upon  the  general  subject 
of  cattle  breeding,  except  so  far  as  is  necessary  to  present  my  views 
of  a  general  purpose  cow. 

I  know  of  no  branch  of  the  subject  of  cattle  growing  that  more  gen- 
erally effects  the  masses  of  the  people  than  the  question  of  the  requi- 
sites of  a  cow  that  is  best  adapted  for  general  purposes. 

Milk  and  beef  are  the  chief  objects  to  be  obtained.  An  animal  that 
does  not  combine  these  two  primary  elements  is  not  a  general  purpose 
cow.  The  possession  of  either  of  these  qualities  without  the  other 
does  not  fill  the  requirement. 

A  general  purpose  cow  must  be  such  as  to  meet  the  requirements 
of  the  greatest  number  of  people.  The  wants  of  the  people  are  varied 
in  this  respect,  and  you  cannot,  in  the  full  sense,  meet  the  varied 
wants  of  all  by  an  individual  animal. 

Some  want  milk,  some  butter,  some  cheese,  some  beef,  and  some 
want  all  from  the  same  cow. 

For  the  purposes  of  milk,  butter  and  cheese,  we  want  quantity  and 
quality. 

For  the  purposes  of  beef  we  want  size  and  quality.  These  elements 
must  r]l  be  conceded  to  be  essential  to  the  general  purpose  animal, 
and  V  hile  such  a  cow  may  not  especially  excel  in  any  of  these  re- 
quirements, she  must  fairly  ipeet  them  all. 

I  maintain,  as  the  result  uf  more  than  twenty  years'  exi)erience  and 
observation  as  a  breeder,  that  such  an  animal  can  be  produced  by 
judicious  and  proper  breeding.  I  have  no  hesitation  in  saying  that 
the  large  class  of  breeders  have  liitherto  given  too  little  attention  to 
this  important  feature  of  the  subject  of  breeding. 

Too  many  of  our  breeders  are  what  I  call  specialists,  some  breed 
specially  for  the  beef  qualities  and  ignore  the  milking  qualities. 
Others  breed  more  especially  for  the  milking  qualities  and  disregard 
the  beef  qualities. 

Both  are  necessary ;  neither  course  will  or  can  produce  the  best 
general  results.  In  neither  way  can  you  produce  a  desirable  general 
purpose  animal. 

Intelligent  breeding  requires  close  attention  to  both  milk  and  beef 
qualities  and  these  should  be  sought  for  in  both  sire  and  dam. 

The  milking  qualities  of  a  cow  must  be  considered  with  reference 
to  quantity  and  quality  of  the  production. 

Some  cows  produce  a  large  quantity  of  milk  that  is  comparatively 
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valueless  in  quality.  Others  produce  milk  of  fine  quality,  but  in  small 
quantity.  Such  animals  might  answer  the  purpose  of  some  people 
but  would  not  meet  with  favor  from  the  general  public. 

I  want  a  cow  that  produces  a  good  quantity  of  a  good  quality  of 
milk  which  I  can  use  for  general  purposes.  I  want  good  flavored 
milk  for  use  in  the  familjr.  I  want  at  the  same  time  a  quality  of 
milk  that  will  produce  a  liberal  amount  of  good  quality  of  butter  and 
cheese. 

Milk  of  different  cows  varies  as  much  in  quality  as  it  does  in  quan- 
tity. This  is  demonstrated  not  only  by  the  difference  in  the  butter 
and  cheese  made  from  it,  but  by  its  effects  in  family  use  and  upon  the 
offspring  of  the  animal. 

It  is  an  actual  fact  that  -the  milk  of  some  cows  is  wholly  unfit  for 
children  and  cannot  be  used  for  them.  The  milk  of  some  cows  is 
poisonous  to  their  own  calves,  and  they  die  from  the  effects  of  it.  Yet 
the  milk  of  these  cows  may  be,  and  generally  is,  good  for  cream  and 
butter. 

I  want  a  quality  of  milk  that  is  adapted  to  the  general  needs.  I 
don't  want  a  cow  that  does  not  produce  it,  and  in  paying  quantities. 

I  don't  want  a  cow  that  won't  raise  well  one  calf.  I  want  a  cow 
that  will  raise  two  calves  well. 

I  would  say  that  a  general  purpose  cow  ought  to  give  from  forty- 
five  to  fifty  pounds  of  good  milk  per  day  in  height  of  milking  on  good 
feed,  and  many  will  do  more.  That  she  ought  to  give  milk  for  at  least 
ten  months  of  the  year.  Some  cows  will  milk  for  a  longer  period,  but 
I  am  opposed  to  allowing  them  to  do  so  on  general  principles. 

With  the  milk  quality  I  insist  that  we  should  combine  the  beef 
quality.  When  the  cow  is  no  longer  useful  for  milk  then  let  us  have 
a  cow  of  size  and  form  that  will  respond  to  feed,  and  when  fattened 
for  beef  weigh,  on  foot,  from  1,400  to  1,600  pounds.  An  animal  that 
when  killed  furnishes  a  quality  of  beef  fit  for  the  table  of  any  one.  I 
want  a  cow  that  will  readily  fatten,  when  dry,  with  reasonable  feed- 
ing. A  cow  that  won't  do  this  is  not  fit  to  be  called  a  general  pur- 
pose cow. 

J  or  a  general  purpose  cow  I  maintain  that  a  thoroughbred  is  the 
best,  and  for  that  purpose  I  would  not  recommend  the  breeding  of 
any  other,  although  I  do  not  say  that  good  results  may  not  be  at- 
tained, in  some  instances,  by  the  breeding  of  grades. 

What  I  mean  is  that  the  best  general  results  will  be  obtained  by 
breeding  thoroughbreds. 

As  to  what  particular  breed  is  best  adapted  for  the  development  of 
general  purpose  cows,  I  am  aware  is  a  matter  af  a  great  difference  of 
opinion.  Each  breeder  will  assert  that  the  breed  he  is  engaged  in 
breeding  is  the  best.  I  concede  the  right  of  any  one  to  maintain,  if 
they  can,  that  their  favorite  breed  is  the  best. 

There  are  many  breeds  of  cattle  well  adapted  to  specific  purposes 
and  which  I  greatly  admire  when  purely  bred.  Nearly  all  of  the  im- 
proved breeds  are  valuable  for  some  particular  purpose.  There  are 
some  of  them  that  are  well  adapted  for  general  purposes,  and  this 
class  is  the  most  valuable,  therefore,  when  you  begin  to  breed  you 
must  determine  whether  you  want  to  breed  for  general  or  specific 
purposes  and  breed  accordingly. 

If  you  desire  to  breed  for  general  purposes  then  the  question  arises, 
What  breed  should  we  take  ?  I  would  say  take  the  Shorthorn.  The 
history  of  this  breed  of  cattle  demonstrates  that  they  are  the  best  ^en- 
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eral  purpose  animals.  They  are  the  best  adapted  to  the  general  wants 
of  the  masses.  They  are  good  breeders,  large  and  symmetrical  in  pro- 
portions, good  for  milk  and  butter,  and  second  to  no  breed  in  the 
world  for  beef.  They  are  hardy  and  will  adapt  themselves  to  our 
diversity  of  soil  and  climate  better,  in  my  judgment,  than  any  other 
breed. 

The  Shorthorn  is  the  oldest  breed  of  cattle  of  which  we  have  a 
straight  lineage.  The  Shorthorn  is  not  only  in  my  view  of  the  case, 
when  properly  bred,  the  best  pure  bred  animal  known,  but  when 
crossed  with  other  breeds  invariably  transmit  their  characteristics  to 
the  offspring.  I  have  failed  to  find  any  other  breed  on  which  I  can 
depend  with  as  much  certainty  in  this  respect. 

Every  careful  observer  of  grade  Shorthorns  will  concede  the  truth  of 
this  proposition.  This  fact  makes  the  Shorthorn  very  valuable  as  a 
means  of  improving  other  breeds  in  beef  and  milking  qualities  and 
makes  them  as  a  breed  generally  sought  for  by  intelligent  cattle 
breeders  for  that  purpose. 

You  can  scarcely  find  a  herd  of  cows  kept  for  milk  and  butter  pur- 
poses that  does  not  contain  a  number  of  either  pure  bred  or  grade 
Shorthorns,  and  the  Shorthorns  are  generally  rated  by  the  owners  as 
the  most  valuable  of  the  herd.  This  affords  a  reason  why  so  many  aie 
desirous  of  obtaining  thoroughbred  Shorthorn  bulls  for  the  purpose  of 
crossing  with  other  breeds.  In  fact  experience  clearly  shows  the 
Shorthoni  to  be  the  best  of  all  breeds  for  crossing  purposes. 

There  are  so  many  valuable  families  of  pure  bred  Shorthorns  that  it 
is  impossible  in  this  discussion  to  do  justice  to  them  all.  I  shall  there- 
fore confine  my  remarks  to  the  justly  celebrated  family  which  is 
known  as  the  "  Princess  family,"  it  being  in  my  deliberate  opinion 
the  best  adapted  to  general  purposes  of  them  all.  I  express  this  opin- 
ion well  awarie  that  many  intelligent  and  successful  breeders  and 
admirers  of  the  Shorthorn  will  take  issue  with  me  on  this  point,  but 
this  only  demonstrates,  that  we  don't  all  think  alike  on  this  important 
subject. 

We  learn  from  what  seems  to  be  reliable  authority  that  this  noble 
family  originated  from  a  cow  bred  by  Mr.  Stephenson,  of  Ketton,  Eng- 
land, in  the  year  1739. 

This  is  undoubtedly  the  oldest  Shorthorn  cow  which  can  be  traced 
as  the  foundation  dam  of  any  breed  of  which  a  record  in  unbroken 
line  has  been  preserved.  This  family  was  introduced  into  this  coun- 
try about  the  year. 

They  were  first  introduced  into  the  Eastern  States,  where  their  supe- 
rior milking  qualities  were  highly  valued  and  where  they  have  been 
bred  pure  to  a  limited  extent. 

It  is  only  a  comparatively  late  period  since  they  were  introduced  in 
the  West,  where  they  are  rapidly  growing  in  favor  and  where  they 
are  developing  desirable  beef  qualities  as  well  as  maintaining  their 
milking  qualities. 

Much  more  might  be  said  of  this  noted  family  but  time  will  hardly 
permit  of  speaking  more  at  length  on  the  subject. 

In  conclusion,  I  would  say  that  for  a  general  purpose  cow,  one  that 
possesses  in  an  eminent  degree  all  the  general  qualities  desired,  there 
is  none  that  can  successfully  compete  with  a  Princess  Shorthorn. 


Off.  Doc.]  Pennsylvania  State  Board  of  Agricultuke. 


253 


D AIRYINa  FOR  WOMEN 


By  Willis  P.  Hazard,  Esq.,  West  Chester,  Pa. 


It  is  a  topic  which  at  once  presents  itself  in  two  aspects,  both  the 
poetical  and  the  practical.  From  the  derivation  of  the  word  dairy, 
woman  has  a  right  as  queen  of  the  dairy  to  be  associated  with  it  and 
its  products.  For  dairy  is  the  rj/  or  rie  or  dominion  of  the  dey  or  farm 
woman.   Do  we  not  read  in  Scott's  Fair  Maid  of  Perth : 

**The  dey  or  farm  woman  entered  with  her  pitchers,  to  deliver  the  milk  for  the 
family." 

The  dairymaid,  from  her  rural  associations,  from  our  gratitude  to 
her  as  the  means  of  dispensing  the  lacteal  fluid,  the  maker  of  the  but- 
ter and  our  cheese  grateful  to  the  palate,  and  through  her  love  for  the 
cattle  has  been  always  the  favorite  of  poets  and  artists.  She  is  asso- 
ciated with  our  earliest  nursery  recollections,  where  the  infantile  mind 
receives  its  first  impressions  of  love,  in  the  ballad  Where  are  you 
going,  my  pretty  maid  ? "  and  in  that  of  "  The  cow  with  the  crumpled 
horn."  More  ambitious  poets  sing  of  her  in  more  stately  rhymes,  and 
artists  love  to  depict  her  tripping  o'er  the  daisy  mead."  Who  is  not 
charmed  with  the  recent  pictures  of  "Jersey,"  "Aldemey"  and 
"  Guernsey,"  where  blithely 


surrounded  by  her  beautiful  and  lovely  pets  ?  However  much  we 
may  love  the  soft-eyed,  gentle  pets,  the  pictures  gain  more  than  half 
their  charm  from  the  poetic  associations  of  the  central  figure  of  the 
dairymaid.  The  artist,  with  the  license  allowed  him,  has  delineated 
the  dairymaid  as  the  most  poetic  of  creatures;  writers  on  the  Chan- 
nel Islands  have  made  her  the  fairy  of  the  most  embowered  glades. 
But  how  different  the  reality,  descending  from  the  poetical  to  the 
practical.  Women  are  employed  by  the  islanders  to  tend  their  cattle 
three  times  a  day,  to  change  them  in  their  pastures  at  noon  by  newly 
tethering  them,  to  take  them  out  in  the  morning  and  bring  them  in  at 
night;  but  neitner  the  poet  nor  the  artist  would  select  these  dairy- 
maids as  models  for  pen  or  pencil.  Peasants  of  Brittany,  these  Brit- 
ons are  emoloyed  to  come  over  from  the  mainland  to  work  for  the 
islanders  at  a  moderate  pittance  for  a  portion  of  the  year.  Thev  are 
frugal  and  virtuous,  plain  and  coarse  in  physique,  living  on  the  bread 
they  make  up  on  Sunday  for  the  week's  supply  and  the  allowance  of 
cider  from  the  master;  sleeping  in  the  barn,  dressed  in  homespun  of 
their  own  manufacture ;  their  heads,  if  covered,  sheltered  by  an  unat- 
tractive sun  bonnet  or  cap,  with  a  three-cornered  kerchief  or  shawl 
around  the  neck ;  they  stride  along  in  their  great  wooden  sabots  with 
strong  step  and  masculine  air.  They  spend  no  money  in  finery  or 
personal  decoration,  but  when  their  summer  contract  is  over  they  re- 
turn to  their  '*la  belle  France"  with  their  sum  total  of  wages  hoarded 
up  to  assist  in  their  winter  maintenance.  No  work  is  too  hard  or  be- 
yond them,  and  they  seek  no  recreation  beyond  their  simple  gossip 
after  their  twelve  to  fourteen  hours  labor.  Truly  that  is  the  practical 
side  for  these  dairymaids. 

Cross  we  to  Holland  and  here  we  may  find  a  model  to  prove  that 
the  dairy  may  be  woman's  profitable  and  suitable  sphere.  With  the 
stable  and  the  dairy  a  part  of  the  dwelling,  with  such  scrupulous  neat- 


"  Forth  comes  the  maid,  and  like  the  morning  smiles,' 
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iiess  in  both  that  the  sabots  are  left  outside  and  clean  slippers  put  on, 
with  the  cows'  switches  combed  and  brushed,  the  tails  tied  up  out  of 
the  way  and  decorated  with  ribbons,  here 


As  unambitious,  too.  that  cheerful  aid, 
The  mistress  yields  beside  her  rosy  maid , 
With  joy  she  views  her  plenteous  reeking  store, 
And  bears  a  brimmer  to  the  dairy  door ; 
Her  cows  dismissed,  the  lucious  mead  to  roam, 
Till  we  again  recall  them  loaded  home. 
And  now  the  dairy  claims  her  choicest  care, 
And  half  her  household  find  employment  there." 


The  wealth  and  thrift  of  the  Hollanders  is  proverbial,  and  it  is 
mainly  due  to  the  dairy  products  of  a  country  no  bigger  than  the 
State  of  New  York,  which  lays  under  tribute  every  part  of  the  world, 
and  of  which  women  have  so  large  a  share  in  their  manufacture. 

Following  the  Rhine,  one  may  see  the  dairymaids,  at  earliest  dawn, 
accompanied  by  their  herds  of  cattle  and  goats,  winding  their  wav  up 
the  mountain  to  pasture  the  stock,  and  make  those  cheeses  which 
have  made  Switzerland  famous  for  her  "  Gmyere "  and  her  Neu- 
chatel." 

In  England's  Devon  we  have  seen  the  dairymaid,  with  her  taper 
fingers,  churn,  in  a  few  minutes,  in  an  eart.hen  bowl,  the  freshest  of 
butter.  At  Berkeley  Castle  "  iny  lord  "  bade  us  eat  of  his  "  double 
Glo'ster  "  and  wash  it  down  with  his  home-brewed  ale.  Such  cheese 
as  his  dairymaids  made  lin<yers  on  the  palate  and  the  memory  for- 
ever! 

Then  shall  not  our  American  dairymaids  put  their  intelligence  and 
skill  to  such  delicious  handiwork  ?  Equipped  suitably,  and  yet  with 
that  coquettish  touch  which  the  women  of  no  other  country  can  sur- 
pass, as  she  turns  out  the  golden  pats  of  butter,  what  more  dangerous 
sight  for  the  heart  of  the  young  farmer,  especially  after  he  has  eaten 
of  her  aromatic  product  on  the  flaky  biscuit  of  her  own  make  ? 

With  all  the  modern  facilities  of  making  butter  and  cheese,  the 
labors  of  the  dairy  have  been  much  lightened,  and  we  know  of  no 
opening  for  feminine  occupation  which  will  bring  in  a  surer  and 
steadier  income.  With  a  determination  to  make  only  the  best,  to 
seek  special  customers  so  as  to  get  the  best  price  and  maintain  a  uni- 
form quantity  and  supply,  no  need  despairing  of  profitable  returns. 
Those  situated  near  large  cities  can  open  up  new  and  independent 
markets  by  varying  the  products  of  the  d^iry.  There  never  was  a 
time  when  the  people  are  more  willing  to  eat  much  of  attractive  dairy 
products  and  pay  the  largest  prices  for  genuine  articles  of  the  highest 
merit.  In  addition  to  butter  of  the  danitiest  appearance  and  best 
quality  for  the  ordinary  market,  butter  put  up  in  little  pats  ready  for 
the  table  and  without  salt  would  find  paying  customers,  not  only 
among  the  French  portion  of  our  population,  but  among  the  wealthy 
classes.  Cream  made  in  the  Devonshire  fasnion  and  sold  as  clotted 
cream  would  be  very  remunerative  and  is  easily  made,  and  the  milk, 
not  too  heavily  skimmed,  can  be  made  into  curds  and  whey,  some- 
times called  junket  or  cold  custards.  So  also  with  cheeses;  cream 
cheeses  and  Neuchatel  cheeses  are  easily  made.  We  remember  well 
in  our  boyhood  our  semi- weekly  visits  to  the  market  and  bringing 
home,  from  an  old  lady  living  a  few  miles  out  of  city,  who  brought 
cream  cheeses  about  the  size  of  a  tea  plate  and  an  inch  or  more  thick, 
selling  them  at  an  average  of  about  twenty-five  cents  each.  The 
curds  she  made  in  a  large  vessel  in  the  market,  putting  the  rennet  in 
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the  milk  she  brought  in  early  in  the  morning,  before  her  customers 
arrived,  and  dipping  it  from  her  tub  at  so  much  per  dipper  into  our 
kettle.  The  curds  made  a  delightful  breakfast  addition  and  the 
cheeses  were  nice  for  supper.  Of  course  the  skim  milk  made  into 
smearkase  or  cottage  cheese  is  profitable  and  will  have  a  steady  de- 
mand at  a  great  profit  if  not  scalded  too  much  to  make  it  lumpy.  The 
tact  to  put  into  the  market  palatable  articles  from  the  dairy  is  the 
fij^t  requisite  for  getting  a  remunerative  and  steady  trade,  and  these 
hints  may  be  much  enlarged.  There  is  one  advantage,  competition  is 
not  great,  few  taking  the  trouble  or  giving  the  thought  to  these  things, 
and  the  majority  of  dairy  people  living  distant  from  the  cities,  the 
largest  customers  for  such  dainty  products. 

Of  course,  to  insure  success,  a  good  selection  of  cows  must  be  made, 
and  of  a  dairy  breed,  as  well  as  to  have  all  the  dairy  adjuncts.  No 
better  breed  is  to  be  had  than  the  Channel  Island  breeds ;  their  quiet 
and  patient  bearing,  their  rich  and  continuous  yield  eminently  fit  them 
for  the  purpose,  their  milk  when  skimmed  showing  a  percentage  of 
over  two  per  cent,  of  fat,  proves  it  as  being  most  valuable  for  using 
for  making  into  the  cheaper  class  of  dairy  products.  The  calves,  too, 
should  be  counted  in  as  a  source  of  profit.  ^ 

Now  what  is  there  to  prevent  women  entering  into  this  employ- 
ment as  a  source  of  profit  to  those  who  are  properly  situated  for  it. 
The  work  will  be  steady  and  require  continuous  attention;  female 
help  can  be  employed,  but  the  services  of  one  man  will  be  necessary 
for  the  heavier  chores.  With  flannel  clothing,  rubber  apron,  short 
skirts  and  rubber-soled  shoes,  for  use  in  the  dairy  rooms,  to  be 
changed  upon  returning  to  the  house,  the  health  can  be  maintained 
and  be  kept  superior  to  that  of  the  piano  playing  miss. 

The  profits  of  good  cows  would  be  apt  to  be  increased  by  the  daily 
attention  of  interested  women.  Proper  feeding  and  good  care,  com- 
bined with  regularity  and  gentleness  of  attention,  will  largely  increase 
the  yield  of  any  herd.  A  farmer  in  Newark,  New  Jersey,  kept 
a  stnct  account  of  the  yield  of  three  Jersey  cows,  and  he  cleared  a 
profit  in  one  year  of  $456  after  paying  for  their  keeping  and  supplying 
some  milk  and  cream  to  the  family. 

Success  in  raising  and  making  the  dairy  products  must  be  accom- 
panied by  tact  in  marketing  them ;  this  is  fully  one-half  the  battle  for 
success.  Every  thing  must  be  surely  good,  put  into  the  most  attrac- 
tive form  and  the  best  prices  obtained.  We  hear  of  notable  instances 
of  success  by  women  and  others  in  making  and  marketing  their  dairy 
products ;  one  we  may  recall  of  a  Danish  lady  whose  sales  have  an- 
nually increased,  and  she  has  made  a  fortune  which  she  is  still  in- 
creasing. The  London  Dairy  Company  and  the  Aylesbury  Company 
have  most  attractive  shops  in  London  where  large  quantities  of  dairy 
products  are  sold.  A  recent  instance  is  in  New  York,  the  owner  quickly 
was  compelled  to  enlarge  his  premises.  Another  instance  in  Wash- 
ington is  notable  and  his  success  insured.  The  great  demand  for  but- 
termilk has  added  much  to  the  revenue  from  the  dairy. 

We  believe  the  question  may  be  answered  in  the  affirmative,  that 
the  rearing  of  fine  cattle  is  open  to  successful  following  by  women, 
and  that  it  will  bring  health  and  independence,  and  of  course  they  in- 
clude happiness.  We  need  not  say  how  superior  is  the  workman  who 
employs  the  mind  advantageously  in  this  work.  The  hands  are  in- 
struments of  labor,  but  what  is  the  work  worth  if  it  is  not  done  with 
the  heart  and  the  nead  as  well  ?  The  quality  is  regulated  by  the  ca- 
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pacity  and  the  interest  of  the  workmen,  and  the  labor  is  one-half 
lightened. 

The  farm  of  Mrs.  Hannah  Neilson  is  of  170  acres,  fourteen  miles 
from  Copenhagen.  The  comfortable  and  substantial  homestead  is 
thatched  with  reeds,  and  is  entered  through  a  covered  passage  open- 
ing into  a  court  yard  surrounded  by  the  barn,  dairy  buildings  and  sta- 
bles. The  cellar  of  the  house  is  sunk  partly  below  the  ground  and  is 
used  as  the  milk  room,  churning  room,  the  Idtchen  and  scullery  and 
the  servants'  apartments.  The  milk  room,  from  its  low  level,  is  easily 
kept  cool  and  there  is  an  ice  house  also. 

Soon  after  four  o'clock  the  daily  operations  are  fairly  under  way, 
Mrs.  Neilson  and  her  eight  dairy  maids,  who  are  her  pupils,  taking  an 
active  part.  These  pupils  are  from  good  families  and  go  to  Mrs.  Neil 
son  to  learn  the  art,  to  fit  them  for  dairymaids,  dairy  teachers  or  as 
heads  of  households.  This  is  another  point  to  which  we  call  attention, 
the  opening  for  good  dairy  women  to  become  teachers  of  the  dairy 
art.  In  England  there  i?  a  dairy  school  which  visits  different  sections 
of  tlie  country,  conveying  instruction  and  visiting  the  fairs,  and  the 
dairy  maids  exhibit  and  perform  the  practical  operation  of  the  dairy. 

At  Mrs.  Neilson's,  as  the  milk  from  each  cow  is  brought  in,  it  is 
weighed  and  recorded,  which  in  a  year  shows  the  actual  yield  of  each 
animal  and  the  income  from  the  produce.  The  milk  is  put  into  deep, 
narrow  cans,  and  they  are  placed  in  brick-and-cement  tanks  two  and 
one-half  feet  deep  and  two  feet  wide,  through  which  runs  water  cooled 
with  ice.  This  is  the  Swartz  system  and  rapidly  throws  up  the  cream. 
After  standing  for  twelve  hours  the  cream  is  skimmed  off,  put  in  the 
cream  can  with  a  little  souring  and  stands  for  twenty -four  hours. 
Then  it  is  brought  to  a  temperature  of  66°  to  68°  and  churned  in  a 
dash  chum  of  the  Holstein  pattern.  When  the  butter  has  come  in 
a  granulated  state,  the  milk  is  drawn  off  from  the  bottom,  and  cold 
water  is  put  in  and  the  butter  washed  until  the  water  runs  off  clear. 
It  is  put  into  a  tub,  pressed  with  beaters  until  the  water  is  extracted, 
salted  with  about  three  per  cent,  of  salt,  allowed  to  stand  for  twelve 
hours,  when  it  is  reworked  and  packed.  The  skim  milk  is  at  once 
made  into  cheese  after  being  skimmed.  These  cheeses  are  of  the 
Cheddar  and  Edam  makes,  also  a  small  round  cheese  the  size  of  a 
plate  and  an  inch  thick,  which  is  soft  and  creamy,  much  like  the  Boil 
cheese,  and  sells  for  about  twenty-five  cents  each. 

All  these  fancy  cheeses  and  her  butter  are  sold  in  a  very  attractive 
way  in  her  own  shop  in  Copenhagen.  As  not  only  are  they  excellent, 
but  as  the  royal  family  are  supplied  by  her,  she  has  an  active  demand 
at  the  best  prices  for  her  goods,  and  she  is  making  much  money. 
They  are  stamped  with  the  royal  arms  of  Denmark,  and  sold  in  clean 
little  pots  of  one  or  two  pounds  each. 

In  Denmark  the  government  has  taken  active  interest  in  promoting 
the  dairy  products,  established  scientific  and  dairy  schools,  and  that 
country  stands  in  the  foremost  as  a  dairying  country. 

There  is  no  reason  that  the  profitable  example  of  Mrs.  Neilson  should 
not  be  carried  out  in  this  country.  The  first  thing  to  do  is  to  educate 
our  people  up  to  the  fact  that  the  majority  of  butter  made  is  a  disgrace 
to  American  intelligence  and  handicraft.  The  next  is  to  learn  how 
to  make  nothing  but  first-class  butter,  and  to  take  lessons  of  noted 
butter  makers,  if  necessary,  until  proficient,  and  this  is  soon  done  with 
the  application  of  cleanliness,  intelligence  and  unremitting,  careful 
attention.   The  next  is  to  have  thoroughbred  cows  or  high  grades  of 
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known  dairy  breeds,  such  as  the  Guernsey  and  the  Jersey,  for  their 
butter  is  of  firm  grain  and  high  flavor.  Then  these  should  be  well 
fed  with  good,  sweet  food,  not  the  refuse  moldy  hay  and  cornstalks 
so  often  thought  good  enough  for  the  cow,  for  the  flavor  of  the  food 
goes  immediately  to  the  milk.  The  stable  should  be  tight  and  warm, 
clean  and  free  from  foul  odors,  and  the  cattle  kept  clean  and  brushed, 
and  I  he  udders  always  washed  before  milking.  Cleanliness  is  neces- 
sary from  the  water  the  cow  drinks  until  the  butter  is  sold. 

The  marketing  is  the  remaining  half  of  the  battle ;  the  eye  predis- 
poses at  once  the  rest  of  the  senses  to  view  favorably  the  attractive 
parts  of  butter;  not  only  must  the  article  look  attractive  but  the  seller 
must  be  so,  as  no  one  is  attracted  to  anything  eatable  if  handled  by  a 
dirty,  frowsy  looking  person.   Let  your  butter  be  stamped  with  a  mark 
you  can  point  to  always  as  a  guarantee  that  that  article  is  pure  butter 
and  of  uniform  quality,  and  the  list  of  customers  that  will  soon  be 
made  will  be  kept  and  increased  and  the  article  be  bought  without 
sampling  it.   if  you  are  not  so  situated  to  open  a  shop  in  your  nearest 
large  town  or  city,  or  even  to  attend  the  market,  advertise  and  visit 
the  houses  until  you  have  your  list  of  customers  made  up;  get  those 
who  take  it  to  recommend  it  to  others.   If  this  is  not  possible  visit  the 
largest  city  within  one  hundred  miles  and  make  arrangements  with 
some  leading  grocer  or  seller  of  butter  or  produce  to  receive  it  regu- 
larly and  dispose  of  it  for  you,  and  weekly  send  you  the  returns.  The 
express  companies  take  down  the  full  cases  and  bring  back  the  empties 
for  a  small  sum  per  one  hundred  pounds.   This  business  will  grow 
very  much  now,  for  fear  has  struck  the  consumers  in  these  days  of  vile 
adulterated  products  and  they  will  pay  a  cood  price  to  know  they  are 
using  pure  butter.   And  as  this  demand  increases  the  area  from  which 
the  supply  is  drawn  will  extend  one  or  more  hundred  miles  further. 
The  demand  to-day  is  for  fresh-made  butter,  and  the  extreme  Western 
States  are  partly  supplying  that  demand  by  their  daily  shipments 
East.  •  No  longer  is  the  poorly  made  country  butter  of  all  colors,  smells 
and  tastes  desired  by  the  country  store-keeper  to  work  over  into  a 
uniform  compound,  to  be  packed  away  in  tubs  or  in  rolls,  to  be 
shipped  by  the  barrelful  to  half  pay  his  grocery  bills  in  the  cities. 
Such  stuff  is  now  marked  lower  than  ever  and  degraded  below  com- 
petition with  butterine,  oleo  and  other  such  villianous  compounds. 
The  difference  in  the  cost  of  labor  in  the  production  of  first-class  and 
of  inferior  butter  is  infinitesimal  compared  with  the  difl'erence  of  price 
obtained  for  the  two. 

The  dairy  interest  never  was  more  depressed,  and  just  at  a  time, 
too,  when  there  never  was  a  greater  demand  for  best  butters.  Cream- 
eries are  fast  filling  this  demand,  and  in  this  sense  they  are  of  vast 
benefit  to  the  consumer  and  to  the  farmer  in  furnishing  him  a  ready 
market  and  saving  him  the  trouble  of  butter  making;  but,  at  the  same 
time,  their  receipts,  and,  of  course,  that  of  the  farmers,  is  much  cut 
down  by  the  bogus  butter  factories  who  imitate  their  wares.  This  can 
only  be  stopped  or  palliated  by  the  government  placing  a  tax  upon 
all  such  products  as  they  do  upon  whisky  and  tobacco,  and  passing  a 
general  law  against  selling  the  product  except  for  just  what  it  is. 

All  our  county  and  other  agricultural  societies  should  employ  skilled 
butter  makers  to  teach  the  art. 
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PRAOnOAL  DAIRYING. 


By  E.  Brinton,  West  Chester j  Chester  county ^  Pa, 


By  practical  dairying  we  mean  profitable  dairying,  and  profitable 
dairying  means  lots  of  hand  and  brain  work.    The  idea  that  fine 
brains  are  needed  to  make  a  banker,  merchant  or  professional  man, 
while  any  intellect  will  do  for  the  farm,  is  all  wrong,  brains  are  needed 
as  well  as  muscle.   A  man  to  day,  in  Eastern  Pennsylvania  or  in  fact 
in  any  of  our  Eastern  States,  who  makes  a  dairy  farm  pay  for  five  years, 
shows  an  amount  of  business  ability  equal  to  that  displayed  in  any 
calling.   The  ideas  or  suggestions  conveyed  in  this  article  are  not 
particularly  intended  for  the  wealthy  farmer  or  dairyman,  who  can 
afford  to  pay  his  hundreds  for  cows,  and  his  thousands  for  stables, 
who  can  aff'ord  to  have  an  attendant  for  every  half  dozen  head  of 
stock  and  to  whom  it  makes  very  little  difference  if  his  butter  costs 
him  double  what  he  receives  for  it.   Such  experimental  dairymen  are 
valuable;  for  the  poorer  farmer  could  not  aff'ord  to  try  such  expensive 
experiments  yet  he  can  learn  from  the  results.    But  this  article  is 
intended  more  for  the  struggling  farmer,  who  depends  altogether  on 
the  receipts  of  his  dairy  and  farm  to  meet  his  expenses.    He  is  bound 
to  be  as  practical  as  possible.    From  all  sides  we  hear  the  cry,  farm- 
ing does  not  pay,  and  we  need  no  better  proof  that  these  complaints 
are  in  a  measure  true  than  the  frequent  financial  failures  among  the 
tillers  of  the  soil.   But  very  often  these  unfortunate  failures  are  caused 
by  the  shrinkage  in  the  value  of  real  estate.    Many  farmers  who 
bought  their  farms  years  ago,  paid  half  cash,  then  gave  a  mortgage  for 
the  balance,  find  their  places  to-day  worth  in  the  market  scarcely 
more  than  the  mortgage.   Not  but  that  it  is  as  fertile  and  productive 
as  when  he  bought  it  but  since  then  the  great  West  has  been  de- 
veloped until  it  has  become  the  eastern  farmers  successful  competitor 
in  the  production  of  the  cereals,  pork,  butter  and  in  fact  nearly  every 
production  of  the  farm,  and  of  course  this  cannot  but  lesson  the  value 
of  the  land  for  farming  purposes.    Besides  this  the  farmer  finds  the 
taxes  higher  than  when  he  commenced  farming,  the  mode  of  living 
so  changed,  with  the  advancement  of  the  times,  that  he  finds  it  takes 
nearly  double  for  household  expenses  that  it  did  forty  years  ago  and 
labor  much  higher  and  uncertain.   So  all  together  it  is  not  to  be 
wondered  at,  that  a  number  of  farmers  have  succumbed  to  these  un- 
avoidable circumstances.    Yet  many  are  not  only  not  complaining  but 
admit  they  are  making  money,  and  generally  they  are  the  practical 
dairy  farmers.    We  alluded  to  the  west  being  a  competitor  for  our 
eastern  butter  trade.   This  fact  was  brought  very  forcibly  to  our  notice 
not  long  since.    A  large,  wholesale  Philadelphia  butter  dealer  showed 
us  a  consignment  of  packed  butter  he  had  received  from  Iowa,  it  had 
just  come  in  prime  condition  and  was  very  fine  butter.   The  price  he 
paid  for  it  was  several  cents  below  Philadelphia  quotations  but  we 
queried  would  not  the  freight  charges  for  such  a  distance  more  than 
make  that  up.    He  then  stated  that  it  cost  him,  delivered  in  Phila- 
delphia, less  than  one-fourth  of  a  cent,  per  pound,  while  it  was  cost- 
ing shippers  within  twenty- five  or  fifty  miles  of  Philadelphia  twice 
that  amount.    Nor  could  we  charge  railroad  discrimination  in  favor 
of  the  west  for  all  this  difference  in  freight.   The  butter  had  come  in 
on  through  freights,  in  car  load  lots  and  refrigerator  cars,  while  we 
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within  twenty-five  or  fifty  miles  of  large  cities  have  only  local  freights 
(which  would  be  ruinous  to  butter,)  and  ship  in  small  lots;  the  con- 
sequence is  we  are  driven  to  use  the  express  with  its  high  rates.  It 
is  a  fact  that  will  demonstrate  itself  to  anyone  who  will  thoroughly 
examine  the  subject  that  our  eastern  farmers  cannot  afford  to  make 
butter,  market  it,  and  take  the  prices  quoted  in  our  eastern  cities,  and 
we  maintain  they  do  not  have  to,  they  can  beat  these  prices  if  they 
will.   In  all  our  large  cities  there  is  a  demand  for  first-class  print  but- 
ter for  table  use  that  commands  a  price  far  above  quotations.  We 
will  find  that  nearly  all  well-to-do  families,  first-class  restaurants  and 
hotels  are  using  it  when  they  can  get  it,  and  this  demand  will  grow 
with  the  population.   Now  what  we  must  do  is  to  let  the  great  west 
furnish  the  tub  and  firkin  butter  for  the  masses ;  but  we  must  supply 
the  fancy  prints  for  the  high-toned  tables  and  they  will  always  pay  a 
price  that  is  profitable.   This  kind  of  trade  must  have  first-class  butter 
every  week  in  the  year ;  not  only  must  the  quality  be  regular  but  the 
supply  must  be  kept  up  throughout  the  year.   If  a  farmer  has  the 
notion  that  it  is  does  not  pay  to  keep  up  the  supply  of  his  dairy  pro- 
ducts through  the  fall  and  early  winter,  and  that  his  customers  will 
patiently  wait  until  he  sees  fit  to  again  furnish  them,  why  the  sooner 
he  gets  rid  of  such  an  idea  the  better.   While  it  is  undoubtedly  true 
that  no  inconsiderable  number  of  farmers  will  continue  butter  making 
because  the  demand  for  their  extra  goods  makes  it  more  profitable 
than  any  other  way  thev  could  dispose  of  the  proceeds  of  their  dairies, 
yet  the  signs  of  the  times  point  to  the  creameries  as  the  butter  pro- 
ducers of  the  future  and  upon  the  prices  they  are  able  to  pay  the 
farmers  for  their  milk,  depends  very  much  the  success  of  our  dairy 
system.     Throughout  Eastern  Pennsylvania,  the  creameries  have 
been  able  to  return  the  farmers,  .on  an  average,  about  three  cents  per 
quart  for  their  milk  the  entire  year,  while  some  farmers  maintain  that 
will  do  very  well,  others  are  equally  sure  they  make  no  money.  And 
there  is  no  doubt  that  both  statements  are  true,  as  every  thing  depends 
on  the  management  of  the  farm  and  dairy.   The  practical  dairy 
farmer  makes  all  his  farming  plans  subservient  to  the  dairy's  interest, 
as  he  depends  upon  that  for  almost  his  sole  income.   In  the  selection 
of  his  grass  seeds  he  recollects  that  he  wants  not  only  plenty  of  pasture 
but  the  very  best  of  hay  and  that  most  suitable  for  a  winter  dairy. 
How  often  it  has  happened  that  rtie  products  of  a  dairy  have  been  in- 
jured for  a  whole  winter  because  the  hay  was  spoiled  when  being  har- 
vested.  Surely  another  very  important  matter  in  connection  with 
dairying,  is  the  water  that  the  cows  drink.  Pure  water  is  not  only  nec- 
essary for  the  health  of  the  animals  but  absolutely  required  if  the 
proceeds  of  the  dairy  are  to  be  first-class.   Impure  or  stagnant  water 
will  taint  the  milk,  and  so  the  butter,  to  a  degree  that  sometimes  un- 
fits it  for  sale.   When  the  proceeds  of  the  farm  are  the  farmer's  sole 
income  it  would  seem  not  practical  to  buy  high-priced  thoroughbred 
stock.    While  the  outlay  for  such  a  dairy  is  very  considerable  the  risk 
of  death ^s  just  as  great  as  with  the  common  stock,  and  the  result,  in 
marketable  dairy  products,  is  often  but  little  more.    It  is  a  mistake 
to  ever  buy  any  but  a  first- class  cow ;  but  for  satisfactory  results  a  milk 
or  butter  dairy  should  not  cost  over  fifty  to  sixty  dollars  per  head, 
and  then  the  cows  should  be  kept  in  such  condition  that  if  at  any 
time  one  or  more  is  found  unprofitable  to  longer  keep  in  the  dairy, 
they  could  be  sold  at  but  a  small  sacrifice  to  the  butcher.   Nothing  is 
harder  on  the  profits  of  dairy  farming  than  to  buy  a  cow  for  fifty  dol- 


260 


AeBicuLTUBB  OP  Pbnwbylvania.  [No.  2, 


lare  and  keep  her  a  year  then  sell  her  for  twenty  dollars.  Is  it  not  a 
mistake  for  farmers  to  have  to  buy  cows  after  they  once  get  started  ? 
Should  not  two  or  three  calves  be  raised  every  year  from  the  best 
cows  in  the  herd  ?  What  they  eat  will  scarcely  be  missed  on  a  well- 
regulated  farm.  They  come  into  profit  in  two  years,  and  should  they 
prove  unfit  for  the  dairy  the  butcher's  price  will  pay  the  expense  of 
raising.  This  thing  of  farmers  having  to  take  money  out  of  their  pockets 
to  buy  a  few  cows  each  year  to  replenish  their  dairies,  is  very  hard  on 
the  year's  profits.  During  the  pasture  season,  if  the  herd  has  plenty 
to  eat  and  drink,  they  wSl  keep  themselves  in  good  condition  and 
make  satisfactory  returns,  but  during  the  time  they  are  stabled  is  when 
their  owner  must  bestir  himself  if  he  will  make  the  most  of  his  dairy. 
In  the  first  place  he  must  be  convinced  that  a  fall  and  winter  dairy  is 
absolutely  necessary  to  make  his  business  a  success,  if  he  makes  his 
own  butter,  or  if  he  sells  his  milk,  to  make  that  of  the  party  who  buys 
it  successful.  That  brand  of  butter  will  surely  be  more  desirable  and 
bring  a  better  price  that  the  consumer  can  depend  upon  the  entire 
year.  This  applies  equally  to  the  creamery  and  the  individual  butter 
maker.  Undoubtedly  the  creamery  system  will  not  reach  its  most 
successful  point  until  its  patrons  are  convinced  that  it  pays  both  them 
and  the  creamery  operator,  for  their  interests  are  identical  to  keep  up 
the  supply  of  mUk  nearly  the  same  the  entire  year ;  finds  this  :  Does 
not  the  farmer  have  more  time  to  give  to  his  dairy  and  its  products 
during  the  winter  season  than  any  other  season  of  the  year?  Are  not 
the  prices  of  these  products  nearly  double  what  they  are  during  the 
spring  and  summer  ?  And  does  he  not  have  his  cows  to  keep  anyhow? 
and  they  might  as  well  be  earning  their  food.  Also,  is  not  the  manure 
made  by  grain-fed  cows  better  than  that  made  by  stock  fed  on  hay 
and  fodder  only  ?  The  plan  we  advocate  is  to  have  some  of  the  dairy 
to  come  in  profit  every  month  of  the  year,  so  that  at  no  time  will  the 
dairy  be  very  flush  or  get  nearly  dry.  Upon  careful  inquiry  among 
farmers  of  Chester  and  Delaware  counties,  we  ascertain  that  it  is  not 
uncommon  for  the  gross  receipts  of  .a  dairy  to  average  eighty  dollars 
per  head  for  a  year,  while  some  dairies  will  go  as  low  as  fifty  dollars ; 
yet  in  both  ca^es  the  herds  are  composed  of  common  drove  cows. 
There  is  no  reason  why  a  cow  should  not  be  made  to  bring  in  at  least 
seventy  dollars  every  year.  She  should  milk  330  days  and  average 
seven  quai-ts  per  day,  counting  the  milk  at  three  cents  per  quart,  will 
make  just  about  the  above  sum ;  or,  if  butter  is  made,  that  amount  of 
milk  should  make  at  least  250  pounds,  which,  at  twenty-eight  cents 
per  pound,  will  make  seventy  dollars  again.  We  know  there  are 
many  dairymen  who  will  say  they  have  cows  that  will  do  far  better 
than  the  above.  But  we  are  alluding  now  to  entire  herds  of  common 
cows  receiving  good  attention  the  entire  year.  Not  to  one  or  two  extra 
animals  that  are  forced  with  an  amount  of  feed  and  care  which  cost 
more  than  the  result  will  warrant.  It  is  the  farmer's  place  to  know 
just  what  his  dairy  is  doing;  not  for  any  one  month,  but  for  the  year. 
But  too  often  he  does  not  know.  He  forms  his  opinion  whether  or 
not  his  dairy  pays,  by  the  condition  of  his  finances.  If  much^ess  than 
the  above  mentioned  amount  is  being  received  from  his  herd  then 
something  is  wrong.  It  may  be  a  number  of  inferior  cows  that  are 
causing  the  trouble,  or  they  are  not  milked  or  cared  for  properly,  or 
the  products  of  the  dairy  are  not  handled  in  a  way  to  bring  good 
prices.  Be  it  what  it  may,  it  is  making  all  the  difference  between 
profitable  and  unprofitable  dairying,  and  he  should  not  rest  until  he 
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has  found  and  corrected  the  evil.  A  dairy  that  will  bring  into  the 
farmer's  pocket  seventy  dollars  per  head  every  year  surely  will  pay 
better  than  anything  else  he  can  do  with  his  farm.  Take,  for  instance, 
a  farm  of  100  acres  of  cleared  and  tillable  land,  of  fair  productiveness, 
on  such  a  tract  should  be  kept  fifteen  cows  and  the  farm  should  pro- 
duce everything  needed  for  these  cows  except  about  $100  worth  of 
bran  to  mix  with  the  cornmeal,  which,  surely,  with  an  occasional 
change  of  cotton  seed  meal  or  roots,  is  the  most  practical  feed  we  have. 

Now  if  this  dairy  of  fifteen  cows  brings  into  their  owners  cofifers 
$1,100  during  the  year,  and  he  spends  but  $100  for  their  feed,  surely 
the  other  $1,000  will  more  than  meet  all  other  expenses.   The  above 
is  not  theory,  but  taken  from  the  experience  of  many  practical  farmers 
in  our  section.   As  was  stated,  fall  and  winter  is  when  the  cows  must 
be  carefully  looked  after.   They  must  be  stabled  at  night  before  the 
grass  gets  too  short  or  the  nights  very  frosty ;  for  if  the  supply  of  milk 
is  let  fall  off  by  want  of  care  or  insufficient  food  before  the  herd  gets 
regularly  into  winter  quarters,  it  is  almost  impossible  to  bring  it  up  to 
standard  again.   Remember,  when  they  get  into  the  barn  regularly, 
the  cows  must  depend  upon  you  for  every  want,  and  if  you  expect 
the  best  results,  see  that  every  want  is  gratified.   Feed  them  at  regular 
hours,  plentifully,  on  the  best  of  feed.   Spoiled  hay  or  grain  pays  better 
in  the  manure  pile  than  forced  into  the  stomachs  of  the  dairy.   See  that 
the  feeding  troughs  are  kept  clean  and  sweet,  have  the  stables  warm,  with 
plenty  of  bedding.   No  farmer  is  so  poor  that  he  cannot  afford  to  have 
comfortable  stables  for  his  milking  cows;  he  will  lose  more  in  one 
season  without  them  than  they  will  cost.   It  is  very  important  that 
the  milking  should  be  done  systematically,  as  nearly  as  possible  at  the 
same  hours  every  day.  and  it  is  an  excellent  plan  to  have  each  milker 
milk  the  same  cows  each  day,  they  become  acquainted  and  under- 
stand each  other  with  improved  results.   Insist  that  the  milkers 
never  strike  a  cow.   The  temperament  of  the  animal  creation  differs 
just  the  same  as  in  the  human  family,  and  must  be  studied.   If  a 
cow  is  nervous  or  ill  and  inclined  to  kick  the  pail  over,  a  beating  can- 
not improve  her.   It  takes  but  a  few  moments  to  strap  her  legs  to- 
gether; she  will  become  used  to  it  and  learn  never  to  move  while  in 
that  position.   Notice  particularly  that  the  cows  are  milked  clean. 
Very  often  a  valuable  animal  loses  her  flow  of  milk  in  a  little  while 
on  account  of  a  portion  of  milk  being  left  in  her  udder  each  milking. 
It  would  be  prolonging  this  article  far  beyond  the  limit  of  your 
patience  to  attempt  a  discourse  on  the  care  of  milk  or  butter  making. 
It  will  be  sufficient  to  say  that  whatever  you  undertake  in  the  dairy 
business,  persevere  at  it  until  your  products  are  equal  to  any  in  the 
market  and  you  are  bound  to  make  it  pay.   Don't  think  you  know 
better  than  your  customers  what  is  good ;  listen  to  their  complaints 
and  determine  they  are  the  ones  to  be  suited. 

If  something  is  wrong,  commence  right  at  the  cow  and  follow  the 
milk  and  its  productions  until  they  reach  the  consumer,  and  keep  at 
it  until  you  discover  the  trouble  and  correct  it.  Remember,  in  dairy- 
ing, as  in  every  other  business,  that  true  merit  and  worth  will  event- 
ually succeed. 

The  essay  having  been  declared  open  for  discussion  : 
John  I.Carter  of  Chester  county.  I  was  somewhat  surprised,  in 
coming  up  here,  to  find  this  section  of  the  State  so  well  adapted  to 
grass  and  to  see  such  excellent  grass  land;  but  I  was  also  surprised  in 
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this  connection  that  I  saw  so  few  cows.  With  us  the  two,  in  Chester 
county,  would  naturally  go  together;  good  grass  and  cows  go  together 
with  us  as  naturally  as  can  be  and  seem  inseparable.  Another  thin^ 
which  somewhat  surprised  me  was  the  almost  entire  absence  of  com 
and  wheat ;  it  is  true  that  we  saw  limited  amounts  of  both,  but  no  large 
fields  of  either.  It  is  true  that  you  are  probably  too  far  north  and  at 
too  great  an  elevation  to  grow  our  southern  corn,  but  I  saw  no  exten- 
sive fields  of  this  crop.  The  absence  of  wheat  with  us  would  mean 
the  absence  of  litter  for  our  stock,  and  that  means  dirty  stables  and 
small  manure  piles.  , 

A  successful  dairy  must  be  a  winter  dairy,  and  that  means  plenty 
of  litter.  Possibly  you  substitute  oat  straw  for  wheat.  In  our  sectioa 
of  the  State  every  fourth  or  fifth  field  is  in  with  corn,  wheat  or  oats. 
You  have  a  splendid  grass  country,  and  it  seems  to  be  natural  grass, 
too ;  it  seems  t-o  grow  spontaneously,  for  along  the  railroad  I  saw 
clover  and  timothy  where  it  is  not  at  all  likely  either  were  sown. 
Your  streams  are  pure  and  clear,  and  you  certainly  have  a  healthy- 
climate.  It  seems  to  me  that  you  have  everything  to  encourage  you 
to  go  into  dairying  extensively,  and  that  you  have  all  of  the  necessary 
items  to  the  production  of  good  butter.  I  did  not  see  as  many  cows  as 
I  expected. 

R.  S.  Seakle,  of  Susquehanna.  The  gentleman  did  not  pass  through 
the  heart  of  the  dairy  district  of  our  county.  Had  he  gone  on  through 
the  county  to  the  New  York  line  he  would  have  seen  more  cows  and 
better  ones.  We  have  cows  enough,  but  we  do  not  care  for  them 
properly.  We  do  not  feed  them  and  obtain  the  best  possible  results 
from  them.  We  have  as  practical  dairymen  here  as  in  other  sections 
of  the  State,  and  most  of  them  do  comparatively  well,  but  they  do  not 
force  their  cows  as  they  do  in  the  southern  counties  of  the  State. 
They  do  not  feed  as  heavy  and  do  not  get  as  good  results.  They 
must  feed  higher  and  better.  At  our  recent  institute  a  farmer  from 
Brooklyn  township,  told  us  how  he  had  accomplished  astonishing 
results  by  buying  feed  and  by  a  system  of  high  feeding.  He  pur- 
chased grain  for'  his  cows,  warmed  the  water  which  tkey  drank, 
steamed  the  hay,  fodder  and  meal,  and  gave  them  more  or  less  cut 
straw  with  their  meal.  We  have  cows  enough  and  we  work  hard 
enough.  It  is  true  that  we  do  not  have  large  wheat  fields,  but  that 
is  not  the  fault  of  the  land,  for  good  wheat  can  be  produced  here. 
We  produce  large  amounts  of  sowed  corn  for  fodder,  and  I  think  one 
of  our  young  larmers  now  present  now  has  twenty  acres  of  it.  Mr. 
Ball  is  an  excellent  dairyman.  He  has  brought  his  dairy  up  to  nearly 
two  hundred  and  fifty  pounds  per  cow  on  an  average,  and  this  is  doing 
well.  He  makes  first-class  butter  and  gets  first-class  prices  for  it. 
This  shows  that  what  one  man  has  done  another  may  do. 

Question.  Will  butter  made  from  cream  separated  by  centrifugal 
process  keep  as  long  and  make  as  good  butter  as  that  separated  in  the 
old  way  ? 

R.  S.  Searle  of  Susquehanna.  Mr.  Ball  has  been  carefully  experi- 
menting in  order  to  obtain  a  satisfactory  answer  to  this  question,  and 
the  result  of  his  experiment  is  that,  other  things  being  the  same,  there 
is  no  difference  in  the  keeping  qualities  of  the  butter. 

H.  H.  CoLViN  of  Lackawanna.  I  have  come  to  the  conclusion  that 
the  butter  made  by  the  new  process  will  not  keep  hard  and  solid  as 
long  as  that  made  by  the  old  plan,  but  I  sell  for  immediate  use  and 
my  customers  do  not  care  much  about  its  keeping  qualities.   I  have 
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for  a  number  of  years  past  been  raising  the  cream  in  what  is  known 
as  a  Cooley  creamer  and  it  answers  very  well  and  is  convenient.  I 
think  that  they  can  raise  wheat  here  but  Mr.  Searle  tells  us  that  it  is 
not  a  sure  crop.  In  our  county  (Lackawanna)  we  have  natural  grass 
land,  very  much  as  you  have  here,  and  we  are  classed  as  a  dairy 
county,  though  I  think  it  probable  that  Susquehanna  has  the  reputa- 
tion of  being  the  largest  butter  couftty  in  North-Eastern  Pennsylvania. 
In  our  part  of  the  State  m;any  sell  milk,  and  those  who  follow  this 
practice  do  quite  as  well  as  those  who  mafce  butter.  It  would  be^  an  ex- 
cellent thing  if  this  Board  could  in  some  way  ascertain  the  proper  aver 
age  production  of  our  cows.  It  would  be  of  great  help  to  dairy  farmers 
and  would  enable  them  to  know  whether  their  cows  are  doing  well 
or  not.  Many  are  keeping  cows  which  do  not  yield  them  forty  dollars 
per  year.  Many  could,  by  proper  selection  and  management,  do  twice 
as  well  off  the  same  land  and  with  the  same  number  of  cows.  If  they 
could  in  some  way  ascertain  which  were  paying  and  which  were  not, 
they  could  do  much  better.  I  have  kept  a  strict  account  of  my  milk 
and  my  experience  was  that  a  dairy  of  from  twenty  to  twenty-five 
cows  would  give  me  three  thousand  quarts,  or  say  six  thousand  pounds, 
of  milk,  and  that  this  was  as  good  as  the  average  dairy  will  do ;  and 
yet  many  have  reported  much  more  than  that.  As  has  already  been 
said.    what  one  can  do  another  mav  also  imitate." 

R.  S.  Searle  of  Susquehanna.  A  few  years  ago  we  produced  a 
surplus  of  wheat  in  this  county  and  there  is  lots  of  it  in  the  county 
now ;  I  have  raised  two  years  in  succession,  and  one  year  had  twenty- 
eight  bushels  of  spring  wheat  to  the  acre.  Our  farms  are  too  large 
and  we  would  be  better  off  with  less  land. 

A  GENTLEMAN.  In  ourpart  of  the  county  the  land  seems  too  heavy 
for  wheat.  I  have  raised  thirty-six  bushels  per  acre,  but  we  lose 
about  two  crops  out  of  three,  and  if  I  do  that  even  thirty- six  bushels 
per  acre  will  not  pay  me. 

J.  G.  Zerr  of  Berks.  One  of  the  essayists  states  that  cows  should 
have  pure  and  clean  water  to  drink,  but  I  often  find  my  cows  of  a  dif- 
ferent opinion,  and  I  find  that,  although  they  have  good,  pure  and 
clean  running  water,  they  will  sometimes  drink  from  puddles  along 
the  lane  as  I  drive  them  up  to  the  barn.  This  they  do  after  just  hav- 
ing crossed  pure  running  water. 

A  GENTLEMAN.  We  Started  a  creamery  in  our  part  of  the  county 
about  the  middle  of  June  and  for  a  time  seemed  to  get  along  very 
well.  It  was  on  the  cream  gathering  system.  After  a  time  we  got  a 
test  churn  and  since  then  things  have  not  moved  as  smoothly  with  us. 
I  would  like  to  ask  if  anyone  present  has  had  any  experience  with  the 
test  churns,  and  if  so  what  the  result  was  ? 

John  I.  Carter  of  Chester  county.  A  gentleman  has  asked  for  the 
name  of  the  best  kind  of  churn.  Our  dairymen  use  a  number  of  kinds, 
but  the  most  popular  one  is  the  square  churn  with  no  dash.  It  can  be 
made  strong  and  with  a  large  opening  for  taking  put  the  butter,  and 
in  this  respect  is  probably  better  than  the  round  churn.  The  larger 
churns  used  in  our  section  are  round  and  with  a  stationary  dash  fast- 
ened to  the  sides;  the  whole  churn  revolves.  Wiih  one  of  these  we 
can  chum  from  two  hundred  to  three  hundred  pounds  of  butter;  they 
have  a  slight  tendency  to  break  the  grain  and  to  make  the  butter  diffi- 
cult to  wash  and  get  the  buttermilk  out.  You  canncjt  go  far  amiss  in 
buying  either  a  square  churn  or  a  round  one  with  stationary  dash ;  the 
former  is  the  most  readily  cleaned. 
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Ab  to  the  keeping  quality  of  butter  made  by  the  old  and  the  new 
(centrifugal)  process,  I  would  say  that  I  find  no  great  difference  in  its 
keeping  qualities,  but  there  is  this  about  the  centrifugal  separation  of 
cream:  When  we  come  to  use  the  centrifugal  machine  we  get  the 
milk  from  thirty,  forty  or  fifty  difierent  dairies,  some  of  them  not  very 
careful,  and  it  is  absolutely  necessary  thdt  we  shall  handle  the  milk  as 
rapidly  as  possible  so  as  to  get  the  butter  away  from  the  impure  ma- 
terial as  soon  as  possible.   This  is  one  of  the  great  advantages  of  the 
centrifugal ;  the  butter  or  cream  does  not  remain  long  in  contact  with 
the  impure  material  in  the  milk.   Now  if  we  were  to  divide  the  milk 
as  it  comes  from  the  cow  into  two  parts  and  run  one  through  our  cen- 
trifugal and  set  the  other  away  to  raise  its  cream  by  the  old  process 
you  will  find  that  one  lot  of  butter  will  keep  just  as  well  as  the  other, 
the  only  advantage  being  the  one  to  which  I  have  just  directed  your 
attention.   Before  we  got  the  centrifugal  we  set  our  milk  in  large, 
deep  tanks.   Our  centrifugal  butter  brings  better  prices  than  when 
made  by  the  old  process. 

We  have  a  large  creamery  association  in  our  neighborhood  which 
embraces  some  twenty-five  creameries,  and  at  our  meetings  we  exhibit 
samples  of  our  products.  They  are  quite  rapidly  approaching  each 
other  in  quality  and  are  all  much  nearer  alike  than  at  first.  When 
we  first  commenced  some  were  obtaining  ten  cents  more  per  pound 
than  others;  now  all  make  about  the  same  quality  ot  butter  and  get 
about  the  same  prices. 

R.  S.  Sbarle.  Do  you  not  find  that  you  get  more  butter  by  the 
centrifugal  process  ? 

John  I.  Carter.  Certainly  we  do,  and  at  the  same  time  we  run 
much  less  risk  of  injuring  the  cream  by  its  taking  up  bad  odors  either 
from  the  milk  or  from  surrounding  objects. 


DISCUSSION  ON  DAIRY  MATTERS  AT  MONTROSE  INSTITUTR 


Mr.  HoLLiSTER,  Montrose,  Pa.  If  the  milk  sets  in  a  cool  place,  and  you 
skim  before  souring,  the  cream  will  usually  raise  in  twelve  hours,  but 
would  rather  let  it  stand  a  little  longer;  forty-five  degrees  is  cool 
enough  ;  in  my  opinion  some  use  too  much  ice ;  butter  will  more  easily 
melt  down  where  too  much  ice  is  used,  it  is*  better  to  use  cold  spring 
water.  [If  butter  made  with  ice,  butter  made  in  a  spring  house,  and 
butter  made  in  a  good  vault,  are  exposed  to  the  same  degree  of  heat, 
that  made  with  ice  will  melt  down  first ;  next  that  from  the  spring 
house,  and  lastly  that  from  a  vault. — Secretary.] 

In  the  creamery  we  used  vats,  on  the  farm  we  have  used  small  and 
large  pans ;  my  covered  pail  has  a  funnel  in  the  top  covered  with  a 
cloth,  and  I  milk  on  the  cloth. 

J.  D.  Baker.  Duping  the  year  1886  we  paid  the  creamery  company 
here  (Montrose)  twenty-six  and  one-half  of  milk  for  the  price  of  a 
pound  of  butter.  They  were  given  the  highest  average  quotations 
of  creamery  butter,  less  three  cents  per  pound  for  making,  and  the 
average  amount  we  received  for  the  eight  months  was  twenty- one  and 
one-tenth  cents  per  pound ;  how  much  this  amounted  to  per  cow  I 
did  not  estimate.  That  was  the  whole  milk  delivered  at  the  creamery. 
We  had  to  give  five  cents  per  can  for  the  skim  milk  that  we  took  back 
with  us. 
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Mr.  Bardsley,  Wyoming  county.  I  furnish  milk  to  a  creamery  in 
your  county,  and  feel,  really,  like  one  of  you.  We  furnish  milk  to  a 
creamery  which  uses  a  centrifugal ;  we  get  the  price  of  a  pound  of 
first-class  dairy  butter  for  twenty-six  and  one-half  pounds  of  milk  fur- 
nished ;  I  paid  one  cent  per  pound  for  making ;  I  have  not  got  the 
exact  figures  but  we  have  got  about  twenty-one  cents  for  our  butter 
up  to  last  November.  I  then  took  my  milk  out;  others  continued  on 
for  one  dollar  and  twenty  cents  per  hundred  pounds;  my  cows  have 
netted  thirty-seven  dollars  per  cow;  I  do  not  manage  as  closely  as 
some  of  my  neighbors  do;  some  get  forty  dollars  per  cow  and  some 
as  high  as  forty-two  dollars  per  head.  We  believe  we  pay  the  com- 
pany too  much,  and  that  it  does  not  take  twenty-six  and  one-half 
pounds  of  milk  to  make  one  pound  of  butter;  we  think  it  will  require 
but  twenty-four  pounds,  on  an  average,  thewhole  year ;  we  will  make 
an  effort  to  get  the  creamery  to  allow  us  at  the  rate  of  twenty-five 
pKJunds  of  milk  for  one  of  butter,  or  we  will  seek  some  other  market 
for  our  milk.  I  would  like  to  have  the  sense  of  this  meeting  as  to 
whether  it  requires  twenty-six  and  one-half  pounds  of  milk  to  make 
one  pound  of  butter. 

Mr.  Porter  stated  that  during  the  year  1886  his  fourteen  cows  had 
averaged  him  twenty-one  pounds  of  milk  to  one  of  butter  for  the 
whole  season. 

8.  W.  Lester,  of  Troy,  stated  that  the  amount  of  milk  required  to 
make  a  pound  of  butter  would  vary  with  the  breed,  the  feed,  and  the 
treatment  at  the  creamery;  and  that  the  amount  actually  needed 
varied  all  the  way  from  fifteen  and  one-fourth  to  twenty-four  and 
one-half  pounds,  and  the  returns  per  cow  from  thirty-seven  dollars 
and  thirty-seven  cents  to  fifty  dollars  and  thirty  cents  per  cow. 

In  answer  to  questions,  Mr.  Lester  stated  that  he  had  used  different 
cans  and  processes  side  by  side,  and  preferred  the  plan  of  submerging 
the  milk  and  getting  it  away  from  the  action  of  the  atmosphere ;  that 
the  can  and  cover  should  be  so  made  that  the  animal  heat  in  the  milk 
can  be  first  given  off,  and  so  that  it  is  not  confined  in  the  milk  to  its 
injury ;  that  the  reason  he  had  adopted  his  present  system,  was  that 
he  found  that  it  was  putting  money  into  his  pocket,  and  that,  there- 
fore, he  was  not  disposed  to  try  any  other.  He  stated  that  there  was 
a  demand  for  unsalted  butter;  that  butter  properly  made  will  keep 
better  without  salt  than  will  the  over-salted  butter;  that  he  had  ship- 
ped ten  car  loads  of  unsalted  butter  that  went  to  Glasgow  and  London, 
foreign  markets,  to  parties  he  specially  contracted  with,  and  that  some 
of  this  butter  was  kept  for  fourteen  months  before  it  was  used.  When 
the  price  of  creamery  butter  goes  down,  in  August,  he  leaves  it  with 
his  patrons  to  say  whether  he  shall  ship  as  usual,  or  hold  awhile  for 
better  prices. 

J.  E.  Carmalt  liked  the  idea  of  holding  on  for  better  prices^  and 
thought  it  would  be  a  great  improvement  if  our  American  Dairy 
Company  had  an  arrangement  by  which  this  could  be  done.  He  had 
used  the  Ferguson  creamery,  with  a  closed  case,  with  a  glass  front; 
that  it  was  a  theory  that  the  sunlight  had  much  to  do  with  the  color- 
ing of  the  butter ;  that  butter  would  keep  better  in  large  than  in  small 
packages;  that  salted  butter  would  keep  the  best,  and  that  for  long 
keeping  it  should  be  more  heavily  salted ;  he  put  one  milking  into 
each  pan,  and  had  enough  of  them  to  hold  three  milkings ;  much  of 
the  profit  depended  in  feeding  the  skim  milk  on  the  farm ;  if  a  little 
cream  is  left  in  the  milk  it  would  do  the  calves  and  pigs  no  harm. 
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S.  W.  Lester,  Troy.  We  established  a  creamery  in  1882 ;  we  have 
it  under  what  is  known  as  the  cream- gathering  plan,  and  have  used, 
the  submerging  process  of  setting  milk.  When  we  began  in  1882.  the 
cream-gathering  process  was  new  in  the  country,  and  many  stood 
aloof.  We  have  no  contracts  with  patrons  except  verbal  ones.  We 
say  to  them,  we  will  do  your  work  for  you  so  and  so.  I  make  these 
explanations  so  that  you  will  see  the  cause  of  discrepancies  that  may 
appear  during  this  convention. 

During  1882  we  had  the  product  of  about  seven  hundred  and  fifty 
cows.  We  don't  compel  them  to  furnish  a  certain  amount  or  a  certain 
number  of  cows.  We  pay  for  the  cream  for  the  amount  of  butter  it 
will  make,  within  four  cents. 

From  the  first  of  June  to  the  last  of  July  is  the  heaviest  flow  of 
milk.  We  found  it  took  twenty-three  pounds  of  milk,  for  the  season 
of  eight  months,  for  one  pound  of  butter.  In  1883  we  had  in  the 
neighborhood  of  eleven  hundred  cows,  and  it  took  twenty-one  pounds 
of  milk.  We  got  the  farmers  and  their  wives  together  and  endeavored  to 
educate  them  to  what  was  for  their  best  interest  in  managing  their  dairies, 
&c.  By  changing  cows  we  found  we  could  reduce  the  quantity  of 
milk  required  to  make  a  pound  of  butter.  During  1884  fourteen  hun- 
dred cows  represented  the  dairies.  During  1885  twenty  and  one-half 
pounds  of  milk  made  a  pound  of  butter.  I  would  like  those  who  are 
using  the  centrifugal  process  to  bring  those  matters  to  the  front,  as  I 
am  aware  that  I  have  come  to  learn.  Our  experiences  we  know  are 
various ;  the  results  are  as  various  as  the  defects  under  which  we  are 
working.  I  stand  at  your  disposal,  and  will  answer  with  all  fairness, 
and  give  my  experience  to  back  them  up.  I  would  like  to  have  these 
other  parties  to  come  to  the  front,  that  we  may  profit  by  this  institute, 
and  also  individual  dairymen. 

A.  O.  Warren,  Montrose,  Pa.  I  have  a  small  dairy  and  the  rehearsal 
of  the  little  red  cow  reminds  me  of  mine,  but  she  is  a  brindie ;  she 
came  in  fresh  last  fall  and  for  the  last  forty-five  days  we  have  realized 
twenty-one  dollars  from  her,  and  we  used  what  we  wanted;  during 
four  weeks  we  made  eighteen  pounds  of  butter  and  used  milk  four 
times  a  week  for  supper;  what  her  pedigree  may  be  I  cannot  tell;  she 
has  plenty  of  good  sweet  hay  and  pure  water;  since  cold  weather  has 
come  on  I  feed  her  a  pail  full  of  roots  with  a  pint  of  cornmeal  and 
some  warm  slop;  she  has  this  at  every  milking. 

Frank  Carter,  Auburn.  In  order  to  show  my  method  of  farming 
and  the  progress  over  the  old  way,  I  will  go  back  and  give  three  years' 
experience,  or,  all  the  experience  I  have  had  on  my  own  responsibility. 
And  in  order  to  be  distinctly  understood,  before  I  make  these  state- 
ments, I  will  say  that  my  farm  is  the  tail  end  of  two  farms;  that  for 
twelve  years,  before  I  had  it,  everything  was  taken  off  to  the  main 
part  of  the  other  farm  and  nothing  put  back.  Please  bear  that  in 
mind. 

I  have  but  seventy  acres  of  cleared  land.  The  first  of  April,  1884, 
I  commenced  farming.  I  put  on  twelve  cows,  made  1,800  pounds  of 
butter  and  sold  it  at  twenty  cents  a  pound;  total,  $360.  Veals  and 
calves  raised,  seventy-two  dollars.  Pork  sold,  fifty  dollars.  Potatoes, 
.seventy-five  dollars.  Bought  eight  cows  the  first  of  November  and 
wintered,  cost  $125.    Total  receipts  off  the  farm  for  1884,  $672. 

First  of  April,  1885.  Eighteen  cows,  three  yearlings.  Made  from 
eighteen  cows  this  year  3,600  pounds  of  butter  and  sold  it  at  twenty- 
five  cents  per  pound,  or  $900.   Pork  sold,  $100.   Veals  and  calves 
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raised,  $140.  Poultry  and  eggs,  thirty  dollars.  Total,  $1,170.  I  com- 
menced farming  the  first  of  April  and  my  contracts  are  for  the  first  of 
April. 

First  of  April,  1886.  Furnished  with  twenty-four  cows.  Have  made 
this  year,  or  will  by  the  first  of  April,  5,500  pounds  of  butter,  or  229 
pounds  per  cow;  sold  it  at  twenty-five  cents  per  pound,  or  for  $1,375. 
Calves  sold,  $125.  Pork  raised,  ten  dollars.  Poultry,  thirty  dollars. 
Apples,  thirty  dollars.  Total  for  1886,  $1,510.  This  is  all  from  the 
cows.  Grain  fed  for  the  year,  $300  worth,  or  twelve  dollars  and  fifty 
cents  per  cow.  Taken  from  total  receipts  of  the  cows,  leaves  $1,210  or 
fifty  dollars  and  forty-four  cents  per  cow  clear. 

I  usually  churn  by  wind  power.  I  can  chum  twenty-five  pounds  of 
butter  and  salt  it  in  thirty  minutes.  I  work  the  butter  twice.  I  in- 
tend to  ship  it  as  soon  as  made,  once  a  week.  I  pack  in  Bartlett's 
patent  boxes,  three,  five  and  ten  pound  packages.  I  have  a  constant 
market  for  my  butter,  never  tried  its  keeping  qualities.  Last  summer 
I  held  some  of  my  June  butter  some  three  or  four  months. 

Last  year  I  had  twenty  acres  of  corn  fodder,  planted  in  drills,  in 
rows;  I  go  through  it  many  times  with  cultivator.    I  hire  one  man. 

W.  Sterling,  Brooklyn,  Fa,  I  believe  that  just  as  much  milk  can 
be  made  from  November  first  to  May  Jirst  as  from  May  first  to  Novem- 
ber first.  I  don't  pretend  that  a  cow  will  yield  as  large  a  quantity  of 
milk  on  hay  and  grain  as  in  flush  i*sture.  A  cow  that  will  yield 
twenty-four  pounds  of  milk  in  Noventber,  will  yield  in  May  twenty- 
eight  pounds  of  milk.  A  cow  coming  into  profit  in  November  will 
give  the  same  quantity  of  milk  clear  through  the  fresh  feed  of  summer. 
I  believe  this  to  be  one  of  the  strongest  arguments  in  favor  of  a  cow's 
beginning  her  work  in  the  fall.  A  cow  milked  througli  ihe  winter 
will  pay  from  three  to  five  dollars  per  month  during  the  summer;' 
while  the  cow  milked  through  the  summer  will  scarcely  more  than  pay 
her  feed  after  the  middle  of  November.  As  to  commercial  fertilizers, 
I  would  rather  have  wagon  loads  manufactured- on  the  farm  than  to 
have  thimblefulls  manufactured  away,  which  we  pay  dearly  for. 

I  have  no  better  facilities  for  making  winter  milk  than  farmers  in 
general ;  a  cold  stable,  ice  water,  no  steamed  feed.  I  get,  perhaps, 
sixty-two  dollars  per  cow.  The  cost  of  grain  ten  or  twelve  dollars; 
that  is,  the  average  for  the  whole  lot,  only  about  two-thirds  of  them 
being  winter  milkers.  I  believe  it  is  a  mistake  to  deacon  calves  when 
the  prices  are  high.  I  am  now  feeding  five  heifer  calves,  and  they  are 
doing  finely.  Coming  in  the  fall,  the  calves  have  one  winter  of  dry 
feed  and  two  summers  of  green  pasture,  which  is  better,  I  think,  than 
one  summer  of  green  feed  and  two  winters  of  dry  feed. 

F.  H.  Holister,  Montrose.  Without  pure  milk  and  cream,  no  good 
butter  can  be  made.  The  dairy  should  have  comfortable,  well-venti- 
lated stables,  and  plenty  of  good,  early  cut  hay  and  other  nutritious 
food;  also  an  abundance  of  pure  water.  The  milking  should  be  done 
with  the  utmost  care.  I  would  recommend  the  covered  milk  pail  which 
has  a  portion  of  the  top  covered  with  a  cloth  strainer,  to  milk  in,  thus 
preventing  straw,  specks,  etc.,  falling  into  the  milk.  Set  the  milk  in 
a  cool  place,  not  cold  enough  to  freeze;  as  soon  as  the  cream  all  rises, 
skim,  warm  it  to  seventy  degrees,  keep  it  warm,  and  wlten  thick,  churn.. 
We  have  used  the  Blanchard  churn,  and  consider  it  the  best  in  use. 
Churn  with  cream  at  sixty-two  degrees  in  summer,  and  sixty-four  de- 
grees in  winter.  Churn  at  a  lively  motion,  not  too  fast.  When  the  cream 
begins  to  separate,  remove  the  cover  and  rinse  off  the  cream  adhering 
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to  the  sides  and  cover.  If  the  cream  is  a  little  cool,  and  the  bntter 
fine  and  crumbly,  use  tepid  water.  Check  the  motion  a  little  to  finish  ; 
carefully  avoid  churning  too  much.  When  the  butter  is  granulated, 
say  the  size  of  peas,  draw  oflF  the  buttermilk,  run  in  cold  water  to 
cover  the  butter, and  wash  in  the  chum.  After  it  is  thoroughly  cooled, 
draw  off  the  milky  water,  then  run  in  more  water;  then  remove  it  to 
the  butter  worker,  using  a  fine  sieve  made  for  the  purpose,  leaving  it 
to  drain  for  a  short  time ;  then  sift  on  the  desired  amount  of  salt,  work 
it  through  and  cover  with  a  cloth  wet  in  brine  to  exclude  the  air  and 
keep  out  speck.  Let  stand  two  hours  or  more  to  remove  the  brine. 
When  worked  nearly  enough,  throw  on  a  sprinkling  of  well-sifted  salt 
and  work  it  through.  Then  it  is  ready  to  pack.  I  consider  it  one  of 
the  best  indications  of  fine  butter  if  the  clear  brine  follows  the  knife 
while  cutting. 


The  field  cultivation  of  small  fruits  for  market  is  a  branch  of  horti- 
culture of  comparatively  recent  development. 

Marshall  P.  Wilder  says  that  when  he  went  to  Boston,  sixty  years 
ago,  there  ^ere  few  fruits  brought  to  market  except  apples. 

Twenty-five  years  ago  the  raising  of  small  fruits  on  a  large  scale  was 
only  attempted  near  the  large  cities,  and  it  would  have  been  a  hard 
matter  to  have  found  even  a  half  acre  in  small  fruits  in  Susquehanna 
county. 

Downing,  in  1857,  mentions  as  standard  varieties  of  strawberries. 
Crimson  Cone,  Hovey's  Seedling,  Longworth's  Prolific,  and  Wilson's 
Albany  as  a  promising  new  variety.  He  mentions  no  distinct  varieties 
of  Black  Caps,  and  puts  the  Antwerps,  Franconia  and  Orange  as  the 
best  of  the  red  and  yellow  raspberries.  Most  of  these  are  now  forgot- 
ten, and  the  rest  are  only  mentioned  as  the  best  of  the  old  varieties. 

When  my  father  first  began  cultivating  small  fruits,  the  crop  was 
marketed  in  the  village  of  Brooklyn ;  one  bushel  per  week  was  a  large 
sale.  Now,  with  the  population  only  double,  one  bushel  per  day  will 
not  meet  the  demand.  New  methods  of  cultivation  and  new  varieties 
are  to  be  tried ;  new  markets  and  better  methods  of  marketing  are  to 
be  sought  by  the  successful  small  fruit  grower. 

While  it  would  be  tedious  to  mention  all  the  different  methods  and 
varieties  found  worthy  by  many  growers,  I  will  give  briefly  such  as 
have  proven  the  most  successful  with  us.  The  strawberry  naturally 
comes  first  in  season,  if  not  in  importance,  of  all  the  small  fruits. 

While  it  does  fairly  well  on  all  soils,  the  best  results  are  obtained 
from  a  rich,  moist  loam.  The  ground  should  have  been  used  in  some 
hoed  crop,  at  least  one  and  better  two  years  preceding  the  strawber- 
ries; a  heavy  tnanuring  for  corn,  followed  by  potatoes,  leaves  the 
ground  in  good  condition.  If  sod  ground  is  used,  the  white  grub  will 
destroy  a  large  portion  of  the  vines. 

The  ground  should  be  as  mellow  as  it  can  be  made  by  good  plowing 
and  thorough  harrrowing.   Furrow  for  rows  four  feet  apart,  plants  one 
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and  a  half  to  two  feet  in  row.  Plants  should  be  new  and  from  a  bed 
that  has  never  borne,  with  roots  of  a  light  brown  color. 

For  spring  planting,  first  to  fifteenth  of  May,  the  roots  may  be  trimmed 
to  two  and  a  half  inches  in  length,  and  all  the  leaves,  excepting  one  or 
two  new  ones,  and  all  the  blossom  stems  cut  from  the  top.  While  set- 
ting keep  the  plants  in  a  pail  partly  filled  with  water  so  that  when 
placed  in  the  ground  the  soil  will  stick  to  the  roots. 

Make  a  small  mound  in  the  bottom  of  the  furrow,  spread  the  roots 
over  this  and  press  the  soil  firmly  over  them  so  that  the  crown  of  the 
plant  will  be  a  little  above  the  surface  of  the  ground.  On  ground  that 
is  not  too  stony  a  line  may  be  used  to  mark  th^  rows  and  a  spade  to 
set  plants ;  thrust  the  spade  into  the  ground  and  push  the  handle  from 
you  making  a  narrow  opening ;  spread  the  roots  of  the  plant  in  this, 
withdraw  the  spade  and  pack  the  soil  thus  left  above  the  roots  by 
treading  with  the  foot.  Clean  cultivation  is  most  essential  to  insure 
success.  By  clean  cultivation  is  not  meant  keeping  a  field  so  that  one 
can  see  more  strawberry  plants  than  weeds,  but  keeping  it  so  that  no 
weeds  can  be  seen.  The  time  to  kill  weeds  is  before  they  get  out  of 
the  ground.  To  those  who  have  seen  our  patch  of  berries  in  the  busy 
part  of  the  season,  I  need  only  say  that  theory  should  always  be  better 
than  practice.  The  soil  should  be  stirred  every  week  till  midsummer, 
to  kill  weeds  and  induce  a  vigorous  growth  of  plants 

In  cultivating  with  a  horse  fewer  runners  are  destroyed  by  always 
going  the  same  way  between  rows,  that  is  out  in  first  space  and  back 
in  second,  and  so  on. 

Allow  the  plants  to  make  all  the  runners  they  will,  only  leaving  a 
space  one  and  a  half  feet  wide  between  the  rows  to  be  used  as  a  walk 
when  the  berries  are  picked. 

Some  kind  of  mulch  is  essential  to  prevent  thawing  and  freezing 
in  winter  and  spring,  and  to  keep  the  berries  from  coming  in  contact 
with  the  ground.  Straw,  leaves,  if  they  can  be  kept  in  place,  corn 
stalks,  evergreen  boughs — all  are  good — strawy  manure  is  best.  We 
use,  because  we  have  it,  horse  manure  from  stables  where  sawdust  is 
used  for  bedding,  applied  at  the  rate  of  thirty  loads  per  acre  in  the 
fall  after  the  ground  is  frozen. 

Unless  very  weedy,  it  is  not  necessary  to  cultivate  in  the  spring, 
and  in  no  case  should  the  vines  be  disturbed  after  fruit  has  set. 

What  should  be  done  to  an  old  bed  ?  Plow  it  up  as  soon  as  the 
berries  are  ofl* ;  it  is  easier  to  set  out  a  new  bed  than  to  properly  clean 
out  an  old  one. 

There  are  four  natural  species  of  wild  strawberries.  According  to 
Chambers,  they  are  all  native  of  America  except  the  first.  1.  Com- 
mon strawberry,  which  includes  Alpine  and  Perpetual  of  Europe,  and 
our  common  wood  strawberries.  2.  Virginia  wild  strawberry,  some- 
times called  Virginia  Scarlet,  our  common  wild  field  berry.  A  variety 
of  this  is  found  from  Western  New  York  west  is  the  supposed  origin  of 
Hovey's  Seedling,  our  first  large  strawberry.  3.  Hautbois  strawberry — 
dull  reddish  in  color  and  musky  scented.  4.  Chili  strawberry,  native 
of  the  Pacific  coast.  Pine  strawberry,  a  variety  of  the  Chili,  accord- 
ing to  A.  S.  Fuller,  is  distinguished  by  large,  showy,  pure  white  blos- 
soms, high  fruit  stems,  and  large,  irregular,  coarse-grained  fruit. 

Our  cultivated  varieties  are  improved  hybrids  of  these,  the  larger 
proportion  of  them  being  hybrids  of  Virginia  Scarlet  and  Pine  straw- 
berries. Varieties  that  contain  a  large  proportion  of  Pine  blood,  as 
Sharpless,  Ironclad  and  Vick,  are  tenderer  and  less  able  to  withstand 
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spring  frosts  than  are  varieties  that  approach  nearer  the  Virginia, 
Scarlet  type,  like  Crescent  and  Manchester. 

Strawberries  are  divided  by  form  of  blossom  into  two  classes — ^per- 
fect flowered  and  pistilate  varieties.  To  insure  perfect  fertilization, 
each  field  should  contain  one-fourth  of  perfect  flowered  varieties,  and. 
care  should  be  taken  to  have  the  season  of  blossoming  the  same. 

The  best  varieties — hardiness,  productiveness  and  quality  con- 
sidered— are  Crescent,  Miner,  Manchester,  Kirkwood  and  Sharpless. 
Other  varieties,  not  quite  as  productive,  but  better  in  some  other  re- 
spects, are  Jersey  Queen,  Seneca  Queen,  Golden  Defiance,  Primo  and. 
Sucker  State.  The  ideal  strawberry  has  not  been  discovered  yet- 
The  above  all  have  defects.  The  Crescent  is  like  the  Burbank  po- 
tato, on  some  soils  and  in  some  seasons  it  is  poor,  but  when  every- 
thing is  favorable  it  is  immense. 

The  foliage  of  Manchester  is  inclined  to  bum ;  Kirkwood  has  the 
musky  flavor  of  the  Hautbois,  too  strong  to  please  many;  Sharpless 
has  a  bad  habit  in  wet  seasons  of  rotting  before  it  is  ripe,  and  is  no- 
tional as  to  soil,  doing  best  only  on  heavy  loam. 

The  raspberry,  like  the  strawberry,  does  fairly  well  on  all  soils,  but 
large  crops  and  large  berries  are  only  obtained  on  deep  moist  loam. 

The  same  preparation  of  ground  as  for  strawberries  is  necessary;  it 
should  be  richer  for  best  results. 

While  wild  varieties  grow  spontaneously  in  newly  cleared  and 
waste  land,  the  cultivated  varieties  are  only  productive  on  well  cul- 
tivated ground,  and  it  is  waste  of  time  to  set  them  in  neglected  fence 
corners  to  economize  land. 

Furrow  for  rows  at  least  six  feet  for  Black  Caps  and  five  for  red  va- 
rieties.  Transplant  the  same  way  as  is  first  given  for  strawberries. 

In  transplanting  Black  Caps,  care  should  be  taken  that  the  buds 
from  which  the  tops  grow  are  not  broken. 

Our  experience  has  been  that  transplanting  can  be  done  with  least 
liability  to  injure  buds  after  they  have  grown  a  few  inches  above  the 
ground. 

Clean  cultivation  for  both  black  and  red  raspberries  the  first  season. 
Afterward  the  Black  Caps  may  be  mulched  and  manured  and  they 
will  give  fair  crops  for  five  or  six  years.  If  not  mulched,  two  or  three 
crops  are  all  that  is  profitable,  then  they  should  be  plowed  up  and 
their  place  supplied  by  a  new  planting. 

The  new  growth  of  Black  Caps  should  be  pinched  back  when  the 
canes  are  about  two  feet  high,  to  keep  the  bushes  compact  and  obviiate 
staking. 

Red  raspberries  are  much  more  persistent  than  Black  Caps  and  a 
planting  will  last  eight  or  ten  years  if  well  cared  for. 

The  suckering  varieties  should  be  hoed  each  season  till  the  berries 
begin  to  ripen  and  the  suckers  treated  as  weeds — varieties  like  Shafi^er, 
that  do  not  sucker,  may  be  mulched  the  same  as  Black  Caps. 

They  should  be  top  dressed  each  fall  with  well-rotted  manure  or 
wood  ashes.    A  light  application  of  salt  is  good. 

As  the  canes  grow  in  one  season  and  bear  the  next,  the  bearing 
canes  should  be  cut  out  soon  after  the  fruit  is  off*  or  early  the  next 
spring.  The  canes  that  are  to  bear  should  be  cut  back  each  spring  to 
vigorous,  well-ripened  wood. 

The  Black  Caps  are  propagated  from  layers.  To  get  a  large  number 
of  plants  nature  needs  a  little  assistance. 

The  last  of  August  or  the  first  of  September  the  tips  of  the  canes 
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that  have  grown  that  season  should  be  covered  with  soil  when  a 
large  proportion  will  take  root,  the  terminal  bud  forming  a  new  plant. 

A  garden  trowel  is  the  handiest  tool  for  this  work,  and  a  much 
larger  per  cent,  will  root  if  the  tips  are  put  straight  down  into  the 
ground. 

The  red  and  yellow  varieties,  excepting  Shaffer,  increase  by  suckers. 
All  our  cultivated  varieties  come  from  three  natural  species :  Ameri- 
can black  raspberry,  European  garden  raspberry,  and  Wild  Red  rasp- 
berry. 

These  have  been  hybridized,  but  not  so  much  as  strawberries.  The 
best  varieties  of  Black  Caps  are  Gregg,  late,  very  late ;  Nemaha,  a 
promising,  new,  late  variety,  said  to  be  hardier  than  Gregg ;  Sowhigan 
and  Tyler,  early.  The  best  yellow  varieties  are  Golden  Queen,  a 
very  promising  new  variety,  resembles  Cuthbert  in  all  but  color; 
Carolina,  a  hybrid  of  a  Black  Cap,  and  Brinkle's  Orange,  which  propa- 
gates both  from  tips  and  suckers.  The  best  red  varieties  are  Brandy- 
wine,  early ;  Cuthbert,  late;  Shaffer,  late,  a  hybrid  of  Black  Cap  and 
the  garden  raspberry.  It  propagates  from  tips  only;  the  most  pro- 
ductive of  all  the  raspberries.  The  past  season  it  yielded  for  us  fifteen 
bushels  from  fourteen  square  rods  of  ground. 

*  The  blackberry  requires  nearly  the  same  treatment  as  the  red  rasp- 
berry ;  being  a  more  rampant  grower  it  requires  more  room.  There 
are  too  many  wild  blackberries  and  the  cultivated  varieties  are  too 
tender  and  uncertain  crossers  to  make,  the  cultivation  of  the  black- 
berry for  market  profitable  here.  The  most  hardy  kinds,  like  Snyder 
and  Taylor,  are  frozen  back,  unless  the  winters  are  very  mild.  If  the 
canes  are  bent  down  and  covered  each  fall  a  fair  crop  may  be  ex- 
pected even  from  tender  varieties,  like  Kittatinny  and  Lawton. 

The  Lucretia  dewberry,  recently  introduced,  appears  to  be  an  im- 
provement in  the  right  direction.  Its  trailing  habit  of  growth  makes 
it  easy  to  protect. 

The  currant  and  gooseberry  do  best  on  rich  clay  loam.  In  plant- 
ing, make  rows  six  to  seven  feet  apart,  plants  three  to  four  feet  apart 
in  rows.  Use  well-rooted  two-year-old  plants.  Clean  cultivation 
should  be  given,  and  after  two  or  three  years  some  kind  of  mulch 
should  be  used  through  the  bearing  season. 

Two  things  most  essential  to  the  production  of  large  fruit  in 
abundance  are  heavy  manuring  and  annual  pruning.  The  currant  is 
the  hardiest,  most  reliable  crosser,  and  the  most  neglected  and  abused 
of  all  the  small  fruits.  It  is  a  quite  common  practice  to  give  currants 
the  margin  of  the  vegetable  garden  and  leave  them  to  fight  with  weeds 
and  grass.  In  such  places  they  come  as  near  being  profitable  as  a 
patch  of  corn  would  under  the  same  conditions. 

The  currant  and  gooseberry  bear  their  fruit  on  wood  two  or  more 
years  old.  In  pruning,  cut  out  each  year  the  oldest  and  most  en- 
feebled wood,  and  all  but  the  thriftiest  new  shoots  or  suckers  that 
start  near  the  ground,  thils  producing  a  succession  of  new  bearing 
wood.  The  currant  and  gooseberry  are  propagated  from  cuttings;  for 
these  use  new  wood  taken  from  the  bushes  in  the  fall,  and  cut  into  six 
to  eight-inch  lengths.  Cut  out  the  buds  from  lower  half  of  cuttings, 
set  in  a  trench,  and  cover  just  before  winter  with  some  coarse  mulch ; 
remove  the  mulch  in  the  spring  and  keep  well  hoed. 

The  best  variety  of  gooseberry  are  Houghton  and  Downing.  The 
most  common  varieties  of  currant  are  the  Red  and  White  Dutch.  The 
best  are  White  Grape,  Victoria — a  very  late  red  variety — and  either 
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Cherry,  Versaillaise  or  Fay's,  the  three  are  so  nearly  identical,  one  is 
as  good  as  either  of  the  others.  If  black  currants  are  liked,  Lee's  Pro- 
lific and  Naples  are  good. 

The  grape  has  a  history  as  old  as  that  of  the  human  race.  It  is  one 
of  the  first  fruits  mentioned  in  the  Bible:  "  And  Noah  began  to  be  a 
husbandmen,  and  he  planted  a  vineyard."  The  spies  who  visited  the 
promised  land,  returned  with  a  bunch  of  grapes  so  large  that  it  was 
carried  on  a  staff  between  two  men.  While  our  soil,  climate  and  time 
will  not  give  us  bunches  as  large  and  delicious,  we  can,  at  least, 
grow  enough  for  home  use. 

The  natural  advantages  of  this  part  of  our  country  are  not  such  as 
make  the  cultivation  of  grapes  for  outside  markets  profitable ;  and  the 
following  remarks  are  suggested  only  from  experience  in  growing  them 
for  home  use : 

The  soil  should  be  dry  and  warm;  the  location  sunny.  Shaly, 
gravelly  and  stony  soils  are  best. 

We  have  vines  growing  in  ground  so  stony  that  in  setting  it  was 
necessary  to  import  dirt  to  properly  cover  the  roots.  The  crop  is  not 
quite  as  large  as  from  vines  on  heavy  loam,  but  the  quality  is  superior 
and  the  season  of  ripening  at  least  two  weeks  earlier.  In  all  the  large 
grape-growing  regions  of  New  York  State  the  land  is  drift  and  gray 
shale,  containing  a  large  proportion  of  disintegrated  limestone. 

Too  much  stable  manure  is  not  good,  as  it  produces  too  rank  a 
growth  of  not  always  fruitful  wood.  Wood  ashes,  ground  bone  and 
lime  are  good.  Waste  bone 'may  be  utilized  by  packing  them  in  a 
barrel  with  moist  ashes  and  keeping  them  till  the  bones  are  softened. 

On  most  farms  there  is  room  for  all  the  vines  necessary  on  the  sunny 
sides  of  buildings,  along  walls,  by  large  rocks,  and  olher  odd  places. 
If  a  piece  of  ground  is  used  wholly  to  grapes,  the  rows  should  be  ten 
feet  apart,  vines  twelve  feet  apart  in  row  for  rank  growing  kinds  like 
Concord  and  Agawam,  and  eight  feet  for  slow,  small  growing  kinds 
like  Delaware  and  Lady. 

Thorough  cultivation  should  be  given  each  season  till  the  middle  of 
August.  Cultivating  late  in  summer  induces  a  growth  of  wood  that 
cannot  ripen. 

The  grape  is  propagated  from  layers  and  cuttings.  Layering  is  the 
most  certain,  but  not  the  most  rapid  method.  A  cane  of  the  previous 
season's  growth  is  covered  in  a  trench,  about  five  inches  deep,  when 
the  buds  begin  to  grow  in  the  spring.  It  will  root  along  its  entire 
length,  and  each  bud  will  send  up  a  shoot.  These  plants  may  be  taken 
up,  cut  apart  and  transplanted  the  next  fall. 

After  midsummer,  a  shoot  of  the  same  season's  growth  may  be  used 
to  make  single  plants  by  covering  a  portion  with  soil,  leaving  the  end 
uncovered  to  form  the  top. 

In  propagating  from  cuttings,  use  only  well-ripened  wood  taken 
from  the  vine  before  freezing  weather  in  the  fall.  Cuttings  should  be 
six  to  eight  inches  in  length,  with  at  least  two  buds.  Tie  and  lable  in 
convenient  bunches,  taking  pains  to  have  the  butts  even.  Bury  the 
branches,  tops  down,  where  the  water  will  not  collect  around  them. 
Cover  with  eight  or  ten  inches  of  soil;  place  some  kind  of  litter  over 
this  to  prevent  freezing.  In  the  spring,  after  the  frost  is  out  of  the 
ground,  remove  the  litter  and  soil,  except  about  four  inches,  leaving 
them  this  way  till  the  buds  start. 

Make  the  trench  in  which  the  cuttings  are  to  be  set,  a  foot  wide  and 
eight  inches  deep,  and  put  two  or  three  inches  of  road  sand  in  the 
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bottom.  Bepin  at  one  end  of  the  trench  and  place  the  cuttings  in  a 
slanting  position  in  ranks,  five  or  six  in  each  rank,  so  that  the  top  bud 
of  each  cutting  will  be  even  with  the  surface  of  the  ground  when  the 
trench  is  tilled.  Use  road  sand  instead  of  soil  to  fill  around  the  cut- 
tings, taking  pains  to  pack  it  firmly  about  them.  Mulch  with  fine 
manure;  shackle  with  boards  for  three  or  four  weeks  and  ninety  per 
cent,  will  grow. 

In  training  and  pruning  the  grape  three  things  are  to  be  remembered : 
First  That  to  obtain  fruit  in  perfection  the  vines  must  be  kept  in 
mall  compass. 

Second.  That  the  most  vigorous  growth  is  from  the  top  or  end  buds 
of  any  cane. 

Third.  That  no  fruit  is  borne  on  shoots  from  old  wood. 

The  best  time  to  prune  is  in  the  fall,  soon  after  the  leaves  drop. 

When  a  vine  is  transplanted  it  should  be  cut  back  to  two  or  three 
buds.  The  first  season  let  only  the  most  vigorous  shoot  grow,  rubbing 
pff  all  others.   Cut  this  back  to  a  foot  in  height. 

The  second  season  let  two  shoots  grow ;  cut  each  of  these  back  to 
four  or  five  feet  in  length ;  these  are  to  form  the  arms. 

With  weak,  slow-growing  kinds  it  will  be  necessary  to  cut  back 
again  to  two  or  three  buds  and  make  the  arms  the  next  season. 

The  third  season  a  trellis  will  be  needed,  this  should  be  five  feet 
high  with  five  horizontal  slats  of  wires.  Fasten  the  arms  to  the  lower 
wire  so  that  the  middle  of  each  arm  shall  bow  upward  to  compel  an 
equal  development  of  all  the  buds.  The  shoots  that  will  grow  from 
the  arms  should  be  fastened  to  the  trellis  in  a  vertical  position ;  they 
may  be  permitted  to  bear  one  cluster  each  the  first  season. 

Short  jointed  varieties  should  have  every  other  one  of  the  buds  on 
the  arms  rubbed  off.  All  the  pruning  necessary  after  the  third  season 
is  to  lengthen  the  arms  to  cover  the  trellis;  cut  back  each  fall  the 
upright  shoots,  only  leaving  one  or  two  buds  next  the  arm,  and  every 
five  or  six  years  cutting  out  the  old  arms  and  forming  new  ones  from 
shoots  that  start  near  the  main  stem.  This  is  a  slight  modification  of 
what  is  called  the  Fuller  method  of  pruning:.  The  Kniffin  method  is 
used  more  when  grapes  are  grown  on  a  large  scale.  This  reciiiires  a 
trellis  with  only  two  wires,  the  lower  one  three  feet  from  the  ground 
and  the  other  five  feet  from  the  ground. 

The  first  season  let  one  shoot  grow,  cutting  back  to  the  height  of 
the  lower  wire.  The  second  season  let  three  shoots  grow,  one  each 
way  along  the  wire,  and  one  to  the  upper  wire,  cutting  back  the  side 
shoots  to  two  buds  and  the  central  one  to  height  of  the  upper  wire. 
The  third  season  let  one  shoot  grow  each  way  along  each  wire,  cutting 
back  each  shoot  to  six  or  eight  buds.  Each  season  after  this  cut  out 
these  old  shoots  or  arms  and  use  new  shoots  that  start  next  the  main 
stem  to  form  the  arms. 

If  the  vines  are  properly  pruned  each  fall  by  either  method  all> 
summer  pruning  may  be  done  with  the  thumb  and  finger;  pinch  out' 
the  ends  of  all  shoots  after  they  have  grown  a  few  inches  above  the 
top  of  the  trellis;  with  the  Kniffin  method  when  they  have  made  two 
or  three  leaves  beyond  the  last  cluster  of  fruit.  Remove  all  suckers 
and  unfruitful  shoots  that  are  not  needed  to  grow  shoots  from  another 
year,  and  pinch  out  all  laterals  after  they  have  made  one  leaf. 

Our  cultivated  grapes  are  improved  varieties  and  hybrids  of  four 
natural  species : 
18  Bd.  Ag. 
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First  The  European  Wine  grape.   This  is  too  tender  for  our  lati- 


Second.  The  Northern  Fox  grape.  From  this  we  have  Concord, 
Worden,  Moore's  Early,  Telegraph,  Niagara,  Carlotta  and  Victoria* 
The  Roger's  grapes,  Agawam,  Salem,  Wilder,  Barry  and  Lindley  are 
hybrids  of  this  and  the  European  grape. 

Third.  Summer  grape.  From  this  we  have  only  one  first-class 
variety,  Eumlau. 

Fourth.  Winter  or  Frost  grapes.   We  have  one  hybrid  of  this  and 
the  Fox  grape,  Delaware. 
The  following  are  among  the  best : 

Black  varieties,  earliest — Emelau,  Telegraph  and  Janesville. 
Later  and  better — Worden,  Wilder,  Barry,  Concord  and  Moore '^s 
Early. 

Red  varieties — Vergennes,  Brighton,  Lindley,  Salem  and  Agawam. 

White  and  green  varieties — Carlotta,  Lady,  Martha  and  Niagara, 

The  best  and  most  profitable  way  to  market  small  fruits  is  the  same 
as  for  all  crops,  to  sell  directly  to  the  consumer. 

Such  markets  can  only  be  found  and  held  by  a  first-class  article ; 
make  gilt-edged  fruit  as  well  as  gilt-edged  butter. 

Whether  the  fruit  is  to  be  sold  directly  to  consumers  or  through  the 
commission  trade  the  packages  should  be  neat  and  attractive  and  the 
fruit  well  sorted. 

A  box  filled  in  part  with  small,  inferior  and  over  ripe  berries  is  no 
more  likely  to  sell  for  the  highest  price  than  is  a  barrel  of  apples  filled 
with  everything  that  comes  from  the  tree. 

Is  raising  small  fruits  profitable?  is  often  asked.  Yes,  just  as 
profitable  as  any  other  farm  crop  and  no  more.  The  principal  advan- 
tage is  that  a  larger  business  can  be  done  on  a  smaller  amount  of  land 
than  with  most  other  crops. 

There  is  as  yet  no  over  production  of  good  fruit,  but  there  is  under 
consumption  and  faulty  distribution. 

L.  Lindley  &  Co.,  of  Scranton,  are  authority  for  the  statement  that 
the  receipts  of  strawberries  in  Scranton,  Saturday,  the  19th  of  J  une 
last,  were  eight  hundred  bushels. 

Our  production,  hardly!  These  supplied  the  market  two  days. 
This  would  give  each  of  the  fifty  thousand  people  in  Scranton  one-half 
pint  per  day. 

The  system  that  makes  the  consumer  pay  ten  cents  per  quart  for 
strawberries,  while  the  producer  only  receives  five  cents;  the  system 
by  which  those  who  handle  the  farmer's  produce  take  their  profit  first 
and  leave  the  farmer  to  be  content  with  what  is  left,  needs  some  vig- 
orous pruning.  While  all  are  not  so  situated  as  to  make  small  fruit 
growing  for  market  expedient  or  profitable,  every  person  that  has  land 
should  raise  enough  for  home  use.  A  fruit  garden  should  be  as  much 
of  a  necessity  as  a  vegetable  garden.  Few  farmers  raise  any  fruit  but 
apples;  this  is  in  part  due  to  a  mistaken  idea  as  to  the  amount  ot 
time  and  work  required,  and  in  part  to  heedlessness.  The  same 
methods  that  make  cultivation  of  small  fruits  in  large  fields  successful 
will  make  the  fruit  garden  a  success.  Select  ground  where  the  culti- 
vating need  not  all  be  done  by  hand,  and  the  time  and  work  required 
will  be  small  in  comparison  with  the  added  health  and  pleasure  derived. 
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SOME  RBQXJIRBMBNTS  IN  FRUIT  OULTURB. 


By  J.  A.  Hbrb,  member  from  Clinton  county,  Cedar  Springs,  Pa, 


Among  all  people,  in  all  climes  where  fruit  can  be  grown,  it  forms 
a  prominent  and  healthful  portion  of  human  diet.  In  the  heated 
portions  of  the  earth,  it  forms  the  principal  food  of  the  natives. 
Growing  spontaneously,  as  it  does  over  a  great  portion  of  the  earth, 
it  invites  to  indolence  and  sloth,  while  r^^po8ing  beneath  its  foliage, 
and  subsisting  on  its  gratuitous  productions.  These  facts,  perhaps,  will, 
in  some  measure,  excuse  the  very  prevalent  idea,  entertained  by  a 
jpreat  majority  of  our  people,  that  fruit,  even  in  this  climate  and  local- 
ity, is  a  sort  of  spontaneous  production,  requiring  but  little  except  the 
planting  to  realize  the  luscious  fruits  with  which  our  markets  are  sup- 
plied, affording  a  sufficient  excuse  for  the  marauder  to  help  himself  to 
whatever  coqies  within  his  reach. 

Fruit  is  looked  upon  as  a  gratuity  to  man  from  the  Giver  of  all 
Grood,"  which  he,  in  turn,  should  offer  as  a  free  gift  to  all  desiring; 
and  this  idea  affords  sufficient  excuse  for  the  passer-by  to  help  himself 
as  his  appetite  may  crave  or  as  opportunity  affords.  Every  school-boy 
feels  licensed  to  partake  of  the  fruit  growing  near  the  path  which  he 
travels,  and  a  person  would  be  considered  mean  who  refused  a  mess 
of  fruit  to  any  one  asking  for  the  same.  There  is  no  other  product  of 
the  farm  that  affords  so  much  license  for  stealing,  unless  it  be  the 
"  iniquitous  watermelon."  .  If  the  premises  in  this  case  were  correct, 
the  conclusions  might  justly  follow. 

The  practical  fruit  grower  realizes  the  fact  that  this  is  not  the  cli- 
mate of  spontaneous  production,  and  that  it  is  only  by  constant  and 
repeated  efforts  that  his  labors  meet  with  success.  There  is  no  de- 
partment in  agricultural  pursuits  requiring  so  much  close  attention, 
well-trained  management,  and  diversified  knowledge  as  the  propaga- 
tion, cultivation,  gathering,  preservation  and  marketing  of  all  the 
different  kinds  of  fruits  suitable  to  be  grown  in  one  locality,  each  in 
its  proper  season.  The  fruit  grower  who  personally  manages  his  farm 
is  constantly  employed,  and  very  much  of  his  labor  is  of  such  import- 
ance that  he  cannot  delegate  it  to  another.  This  is  especially  the  case 
during  the  marketing  of  his  more  perishable  fruits. 

The  care  and  preservation  of  his  fruits  and  fruit  trees  afford  him  oc- 
cupation during  most  the  entire  year.  This  employment  is  remuner- 
ative or  otherwise,  just  in  proportion  to  the  intelligent  management 
of  the  business  and  the  labor  employed,  provided  the  natural  advan- 
tages of  situation,  soil  and  climate  are  of  average  quality. 

The  first  item  of  importance  in  successful  fruit  growing  is  the  study 
of  the  situation  of  the  grower  as  to  climate,  character  and  quality  of 
soil,  drainage,  access  to  fertilizers  and  adaption  of  these  to  the  varie- 
ties of  fruit  grown. 

The  majority  of  our  fruits  thrive  best  in  a  sandy  or  gravelly  loam 
soil,  with  a  sufficient  drainage  to  i)revent  water  from  standing  any  por- 
tion of  the  year.  Plums  and  quinces  will  endure  a  more  moist  soil 
than  other  fruits.  An  inclination  towards  the  south  or  south-west  is 
generally  desirable,  but  that  is  largely  a  question  of  locality  as  to  cli- 
mate. An  easy  access  to  fertilizers,  especially  to  towns  and  cities 
where  stable  manure  can  be  obtained  in  quantities  at  reasonable 
prices,  is  a  very  desirable  consideration.   "  Feed  the  soil,  if  you  would 
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have  the  soil  feed  you,"  is  as  applicable  to  fruit  growing  as  to  any  de- 
partment of  agriculture.  1  am  well  satisfied  th  *t  high  manuring  will 
pay  in  fruit  growing  as  well  as  in  growing  any  other  product. 

Thorough  cultivation  is  a  necessary  requirement,  but  will  not  take 
the  place  of  fertilizer  to  any  great  extent,  but  combined  with  it  will 
produce  the  very  best  results.  This  is  more  especially  the  case  in 
growing  small  fruit  and  in  young  orchards.  After  apple  trees  have 
become  older,  they  may  be  left  in  grass,  if  the  proper  fertilization  be 
not  neglected. 

Another  item  of  primal  importance  is  a  careful  study  of  the  market 
to  be  supplied.  To  have  fruit  come  in  at  the  time  when  the  market 
is  glutted  with  fruit  from  a  source  where  such  fruit  is  a  specialty,  will 
not  afford  renumerative  prices.  By  observing  the  proper  time  that 
fruit  is  in  demand,  the  grower  can  vary  his  product  so  as  to  have  either 
early  or  late  varieties,  as  best  suits  the  market. 

He  must  also  study  the  demands  of  the  market  and  grow  with  a  view 
to  supply  that  demand  as  far  as  his  peculiar  location  will  allow.  If  pears 
or  peaches  can  be  grown  to  best  advantage,  he  will  plant  more  largely 
of  them,  observing,  however,  to  ktep  up  such  a  succession  of  fruits  as 
will  keep  his  force  of  employes  regularly  employed  and  his  farm  im- 
plements and  equipments  used  with  the  greatest  economy  and  advan- 
tage. This,  however,  may  be  varied  to  a  specialty  of  one  or  two  fruits, 
or  to  growing  small  fruits  where  plenty  of  help  is  obtainable  at  the 
proper  time. 

The  successful  grower  must  keep  abreast  of  the  times  in  growing 
the  kind  and  quality  bringing  the  fancy  prices  in  the  market.  This, 
perhaps,  is  as  much  a  matter  of  quality^  or  the  grading  of  fruits,  as  in 
the  introduction  of  newer  varieties.  The  nearness  of  the  market  has 
much  to  do  with  the  varieties  of  fruit  grown.  The  grower  living  far 
from  market  will  want  fewer  varieties  and  less  periihable  fruit  than 
those  who  have  a  near  market. 

The  average  grower  needs  but  few  varieties,  and  those  varieties 
such  as  succeed  best  in  his  immediate  locality.  This  can  only  be 
learned  by  close  attention  to  the  productiveness  and  quality  of  fruits 
near  by  or  in  similar  localities.  Better  have  a  tree  which  bears  regu- 
larly and  abundantly,  if  only  of  average  quality,  than  another  which 
can  never  be  depended  on  to  produce  a  crop,  although  of  a  much  higher 
quali'y.  Apples  are  largely  local  in  their  successful  cropping.  A 
variety  may  yield  well  and  be  of  excellent  quality  in  one  neighbor- 
hood, and  yet  in  a  locality  but  a  short  distance  away  will  fail  both  in 
yield  and  quality.  It  is  folly  to  attempt  to  grow  fruits  when  the  soil 
and  climate  are  unfavorable. 

Other  fruits  are  not  so  local  in  their  habits  as  apples,  and  the  same 
varieties  can,  with  more  confidence,  be  recommended  over  a  greater 
extent  of  territory. 

The  culture  of  plums  is  deserving  of  increased  attention.  Thev 
need  but  to  be  protected  from  the  attacks  of  the  curculio  to  bear  abun- 
dantly, and,  as  they  always  command  a  fair  price,  would  prove  re- 
munerative. The  only  successful  way  of  destroying  this  pest  is  by 
jirring  the  trees  and  catching  them'in  a  sheet  or  canvas  and  destroy- 
ing them.  This  operation  should  commence  about  the  time  the  blos- 
soms are  off  and  continue  for  two  or  three  weeks.  As  it  requires  but 
a  little  time,  and  children  can  assist  in  the  work,  it  is  very  inexpen- 
sive and  is  time  profitably  employed.  I  have  been  in  the  habit 
of  attending  to  this  labor  just  after  breakfast  each  morning  during 
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the  season  and  but  once  a  day,  and  have  not  failed  in  a  crop* since 
adopting  this  plan. 

Quinces  are  easily  propagated  by  planting  cuttings  in  the  spring  of 
the  year,  which,  in  a  favorable  season,  seldom  fail  to  grow.  They  are 
very  subject  to  the  attack  of  the  borer,  but  if  these  are  attended  to  in 
time  and  destroyed,  there  is  very  little  trouble  in  growing  quinces. 
They  always  command  fair  prices  and  are  deserving  of  more  attention 
than  they  generally  receive.  1  am  in  the  habit  of  sprinkling  salt 
about  quince  trees  once  or  twice  a  year,  as  I  believe  to  a  profit,  hav- 
ing never  yet  failed  in  a  crop. 

I  do  not  desire  to  discourage  experiments  in  fruit  growing.  Every 
^Crower  should  experiment  to  a  limited  extent,  for  by  experiment  old 
varieties  are  often  improved  and  new  varieties  obtained.  It  is  only 
by  actual  experiment  that  many  valuable  facts  are  learned.  We 
must  remember,  however,  that  experiments  are  expensive  and  more 
frequently  result  in  failure  ih^n  success,  and  he  who  jumps  at  con- 
clusions and  tries  all  the  "new  valuable  experiments"  he  hears  of, 
will  surely  come  to  grief. 

Give  a  wide  berth  to  the  tree  agent,  who,  with  handsome  pictures 
and  fine  samples  of  fruit  preserved  in  alcohol,  urges  upon  you  the  im- 
portance of  investing  largely  in  some  new,  and,  in  your  locality,  un- 
tried fruit  at  fabulous  prices.  Better  give  your  order  to  some  adja- 
cent nurseryman  or  local  agent,  who  understands  the  peculiariiies  of 
your  situation  and  will  assist  you  in  making  a  desirable  selection, 
and  at  the  same  time  guarantee  to  the  quality  of  the  stock. 

The  importance  of  planting  good  healthy  stock  cannot  easily  be 
over-estimated.  We  generally  get  better  results  by  planting  trees  and 
vines  that  are  quite  young  than  in  planting  those  which  are  older,  as 
young  trees  do  not  sufl*er  as  much  in  shipment,  nor  in  digging,  as  older 
trees.  The  efl^ect  is  also  more  noticeable  in  transplanting  trees  in  dif- 
ferent kinds  of  soil  from  that  in  which  they  were  originaUy  grown. 
A  tree  transplanted  from  a  very  rich  soil  into  a  comparatively  poor  soil 
is  very  apt  to  become  stunted  and  permanently  injured. 

In  the  propagation  of  fruits,  either  in  the  nursey  or  in  the  orchard, 
by  top  grafting,  great  care  should  be  exercised  in  selecting  scions  that 
are  healthy  and  thrifty,  and  from  trees  that  bear  the  choicest  fruit  of 
the  variety  selected ;  as  the  same  variety  in  a  different  locality  may 
have  inferior  fruit,  and  by  an  injudicious  selection  of  buds,  an  inferior 
fruit  may  be  propagated. 

Eveiy  fruit  grower  should  keep  a  correct  map  of  each  of  his  orchards 
— memory  cannot  be  trusted  to  retain  all  the  items  of  information  re 
corded  in  a  map.  Information  thus  recorded  will  be  of  service  to  all 
interested,  and  can  be  transmitted  from  one  to  another  with  all  the 
data  of  the  transaction.  Perhaps  two  maps  might  be  still  better;  one 
a  temporary  one  in  which  might  be  noted  the  constant  changes  taking 
place  in  the  orchard  at  the  time,  giving  all  the  data  of  experiments; 
the  other  to  contain  the  names  of  varieties  and  locality  after  tests  and 
experiments  have  been  made.  The  maps  will  be  valuable  to  the 
whole  neighborhood  having  access  to  them,  as  well  as  to  future  gen- 
erations. 

In  addition  to  these  maps,  or  instead  of  a  temporary  map,  careful 
memorandum  should  be  kept,  noting  the  time  and  manner  of  planting, 
condition  of  soil,  variety  and  condition  of  trees  planted,  and  future 
treatment  received.  This  memoranda  might  also  contain  the  pecu- 
liarities of  growth  and  habits  of  trees,  as  to  time  of  leafing,  blooming, 
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ripening  and  length  of  keepin<r.  A  description  of  the  fruit  as  to  color, 
size,  flavor,  shape  and  quality  would  also  be  very  valuable,  and  would 
at  once  enable  the  grower  to  detect  errors  in  the  names  of  varietiee 
planted,  and  save  himself  and  others  from  future  errors  and  mortifica- 
tions over  disappointments  once  endured. 

Fruit  growing  is  a  life  work,  and  the  earlier  in  life  one  engages  in 
it  the  greater  are  his  chances  of  success.  To  be  successful,  a  person 
should  have  an  enthusiasm  for  the  work,  and  then  the  longer  we  are 
engaged  the  more  we  are  interested  in  it.  Thence  the  necessity-  of 
enlisting  the  yoqng  in  this  most  interesting  and  delightful  occupation. 

Naturally  attractive,  by  virtue  of  the  luscious  fruits  which  tempt 
the  appetite  and  the  unfolding  of  the  flowers  and  leaf  in  their  season, 
the  development  of  which  is  an  object  of  interest  to  all,  the  youth  of 
our  farms  might  easily  be  induced  to  interest  themselves  in  the  plant- 
ing and  care  of  fruit  trees  and  vines.   They  should  early  be  instructed 
in  the  propagation  of  trees,  and  if  given  a  pecuniary  interest  in  the 
business,  and  given  access  to  works  on  the  varieties  of  fruits  and  their 
culture  would  readily  become  enthusiastic  workers  in  the  business, 
and  have  time  to  improve,  with  experience,  so  that  when  they  arrive 
at  the  age  at  which  the  ordinary  fruit  grower  commences  to  learn,  they 
would  be  experienced,  and,  as  the  possibilities  of  the  business  are  un- 
bounded, might  become  illustrious  in  their  chosen  vocation,  useful 
beyond  measure  in  their  day,  and  leaving  to  posterity  a  wealth  of  in- 
formation obtainable  only  by  a  life  of  intelligent  labor. 


The  subject  assigned  to  me  is  a  very  extended  one  and  can  only  be 
treated  of  in  a  general  way  in  the  short  space  of  time  allotted,  but  in 
this  brief  period  I  hope  to  show  that  success  at  fruit  culture  is  readily 
obtainable  here  in  our  county  of  Bucks  and  vicinity.  This  section  of 
the  country,  situated  as  it  is  with  such  convenient  access  to  the  two 
largest  cities  of  the  Union,  and  in  close  proximity  to  several  smaller 
cities  and  towns,  all  of  which  are  consumers  of  fruit,  should  unques- 
tionably become  the  fruit  garden  of  the  East.  New  Jersey  has  been 
styled  by  some  the  vegetable  garden  of  New  York  and  Philadelphia, 
and  she  has  also  developed  great  adaptability  in  raising  small  fruits. 

Since  grain  has  ceased  to  be  a  profitable  crop,  and  the  farmer  has 
to  turn  his  attention  to  butter,  poultry,  eggs,  potatoes  and  such  articles 
as  require  him  to  attend  market,  why  should  he  not  introduce  fruit 
culture  in  connection  therewith,  and  thus  add  many  new  opportunities 
of  making  a  livelihood  out  of  his  farm  than  if  he  continued  to  grow 
wheat,  corn  and  oats  only  ?  When  our  successful  home  orchardists 
tell  us  that  their  apple  orchards  yield  on  an  average  over  one  hundred 
dollars  per  acre  annually,  and  have  done  so  for  twenty  years,  when 
vineyardists  report  that  one  hundred  dollars  per  acre  annually  is  hardly 
an  average  yield  from  their  vines  for  fruit  actually  sold  ;  that  a  ton  per 
acre  is  less  than  an  average  yield,  and  that  twelve  dollars  per  ton 
should  be  the  limit  of  expense  necessary  to  gather  and  pack  for  market 
this  quantity  of  fruit;  when  peach  orchards  prove  very  profitable  or 
very  unprofitable  investments;  when  quinces  are  selling  at  eighty 
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cents  to  one  dollar  per  basket,  and  are  as  productive  as  they  have 
been  in  lower  Bucks  county  for  some  years;  when  good  pears  are  in 
active  demand  at  remunerative  prices ;  when  Spanish  chestnuts  yield 
anuually  from  eight  to  twenty  dollars  per  tree  of  fifteen  or  twenty 
years'  growth,  is  it  wise  to  continue  to  deny  that  fruit  culture  does 
pay  ?  These  proofs  are  attainable,  and  it  is  the  object  of  this  essay  to 
give  a  few  suggestions  as  to  how  these  results  may  be  obtained  by 
others  who  may  wish  to  branch  out  into  fruit  raising  for  profit. 

If  a  merchant  were  to  commence  business  without  any  knowledge 
of  book  keeping,  we  should  exclaim  at  his  folly  and  lookfordisastrous 
consequences ;  or  if,  before  studying  anatomy,  a  man  should  set  up  as 
a  surgical  operator,  we  should  wonder  at  his  audacity  and  pity  his 
patients."  This,  to  a  considerable  extent,  holds  good  in  regard  to  the 
fruit  grower.  There  are  very  many  experiences  that  have  been  ob- 
tained by  successful  pomologists  in  the  past  that  have  been  noted 
down,  and  are  now  to  be  found  either  in  book  form  or  in  extracts  pub- 
lished in  our  leading  horticultural  and  agricultural  journals  of  the  day, 
and  it  is  well  to  consult  these  authorities. 

To  succeed  in  fruit  growing  the  idea  must  be  dispelled  that  trees 
once  planted  will  grow  and  thrive  and  take  care  of  themselves  until 
the  time  they  commence  to  bear  and  become  profitable.  Some  twenty 
or  twenty-five  years  ago  a  gentleman  living  near  Burlington,  N.  J., 
published  a  book  entitled  *^Ten  Acres  Enough."  In  this  work  he 
portrayed  in  glowing  terms  the  immense  profit  there  was  in  small 
fruit  growing,  and  how  a  comfortable  living  and  a  handsome  surplus 
could  be  realized  annually  by  settling  on  a  tract  of  that  size  in  the 
garden  spot  of  the  world. 

So  tempting  was  the  snare  that  many  actually  purchased  tracts  and 
settled  on  them,  but  not  one  of  them  I  believe  ever  realized  a  living, 
to  say  ncrthing  of  the  handsome  sfarplus.  The  trouble  was,  the  book 
misled  its  readers  to  suppose  the  results  were  sure,  that  no  previous 
experience  was  necessary. 

Fruit  culture  of  any  kind  needs  care  and  attention  to  make  it  suc- 
cessful. First,  the  choice  of  a  suitable  location  is  one  of  vo  small  im- 
portance. Though  the  theories  of  fruit  growers  may  not  coincide  as 
to  whether  a  hillside  or  bottom  land  is  preferable,  whether  a  northern 
or  southern  exposure,  although  we  believe  the  majority  favor  the  lat- 
ter. But  on  this  one  point  there  seems  to  be  unanimous  assent,  that 
whatever  the  elevation  or  aspect  the  land  should  be  rich  and  fertile. 
Land  that  will  yield  the  greatest  number  of  bushels  of  grain  to  the 
acre  will,  in  all  probability,  give  the  best  return  in  apples,  pears, 
peaches,  grapes  and  small  fruits.  The  second  requisite  to  success  is 
the  selection  of  varieties,  one  of  the  most  important  essentials,  and  I 
would  suggest  a  good  way  to  attain  this.  Consult  with  those  raising 
fruit  in  your  immediate  neighborhood,  ascertain  what  does  well  for 
them  and  let  this  form  one  criterion  of  what  to  plant. 

But  do  not  stop  here,  or  you  will  never  know  how  many  really  val- 
uable varieties  of  recent  introduction  there  are;  but  be  willing  to  try 
some  of  the  newer  sorts,  even  if  it  be  only  a  tree  or  two  of  a  kind  of 
some  six  or  eight  newer  varieties  in  an  orchard  of  one  hundred  trees. 
They  can  be  grafted  over  if  they  should  prove  undesirable  or  not 
adapted  to  your  locality.  At  the  present  time  I  would  name  in  the 
fruits  of  this  class,  Ben  Davis,  York  Imperial,  Red  Beitingheimer, 
Man,  Wealthy,  Yellow  Transparent  and  Nero  in  apples;  Lawson, 
Rutter,  Mt.  Vernon  and  Kiefer  in  pears;  Empire  State,  Niagara, 
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Worden  and  Moore's  Early  in  grapes ;  and  numerous  others  to  those 
who  wish  to  go  more  extensively  into  the  testing  business  with  new 
sorts  ad  infinitum  among  small  fruits.  For  strawberries  too  large  to 
eat  whole,  we  always  anchor  to  the  Sharpless. 

Of  apples,  the  inclination  in  this  county  has  been  to  plant  very 
largely  of  the  Smith's  Cider,  which  is  a  native,  and  is  unquestionably 
a  very  productive  and  profitable  kind. 

One  of  the  most  conimon  causes  in  failure  in  fruit  growing,  espe- 
cially in  apples,  comes  from  choosing  varieties  of  little  or  no  value  in 
this  latitude.  Those  which  are  very  valuable  winter  fruit  in  the  north 
and  east,  here  ripen  in  the  autumn,  falling  off  the  trees  too  early  to  be 
housed  and  kept  for  winter  use.  Noticeal3ly  among  this  class  are  the 
King  of  Tompkins  County  and  Baldwin,  excellent  varieties,  but  not 
such  as  can  be  depended  on  here. 

That  apple  trees  do  better  when  taken  from  about  the  same  lati- 
tude, and  will  ripen  nearer  their  proper  season,  is  my  firm  belief,  but 
I  know  this  opinion  does  not  coincide  with  the  nurserymen  of  the 
North.  The  difference  in  change  of  locality  is  not  nearly  so  marked 
in  other  fruits. 

Don't  be  deceived  in  purchasing  fruit  trees.  It  will  take  years  to 
discover  the  mistake.  There  are  hundreds  of  orchards  in  existence  in 
Bucks  county  to-day  whose  owners  would  have  been  far  better  ofl  if 
they  had  never  seen  them.  It  is  a  nurseryman's  duty  to  keep  all 
varieties  distinct  and  true  to  name,  and  to  exercise  the  greatest  care 
that  they  shall  not  become  mixed.  All  nurserymen  are  presumed  to 
be  honest,  but  some  of  them  evidence  more  presumption  than  honesty, 
when  they  put  wax  fruit  into  magnifying  jars  and  impose  upon  your 
credulity  in  asserting  that  it  is  the  fruit  of  nature  and  not  the  fruit  of 
art. 

The  judicious  selection  of  location,  and  the  judicious  choice  of  va- 
rieties, having  been  accomplished,  two  important  points  towards  suc- 
cess have  been  made.  The  next  is  the  proper  planting  of  trees  or 
plants,  which  consist  not  in  a  merely  mechanical  act  of  digging  a  bole 
and  filling  it  up  like  planting  a  post,  but  requires  that  the  roots  should 
•  be  properly  spread  out  so  that  the  soil  may  come  in  contact  with  all 
portions  and  no  interstices  be  allowed  to  remain.  A  little  well-rotted 
compost  is  desirable  as  a  stimulant  in  tree  planting. 

The  newly  planted  orchard  will  require  more  or  less  attention  every 
year.  Constant  care  should  be  given  to  discover  the  earliest  signs  of 
the  borer,  which  attacks  the  tree  near  the  ground,  and  is  frequently 
traced  by  small  portions  of  fine  sawdust  near  the  opening  he  has  made. 
Kemove  him  with  a  knife,  or  other  sharp  instrument,  as  soon  as  dis- 
covered. Frequent  pruning  is  beneficial  to  a  growing  orchard  to  keep 
it  in  good  shape.  Keep  your  orchards  and  fruit  grounds  clear  of  weeds 
and  rubbish.    They  help  increase  the  borer  and  insect  enemies. 

In  peach  trees  the  most  dreaded  disease  is  the  yellows.  Without 
discussing  the  why  or  wherefore  of  this  peculiar  enemy,  I  would  say 
that,  within  a  few  years,  many  peach  growers  are  inclined  to  attribute 
the  cause  to  a  want  of  potash  in  the  soil,  and  they  recommend  severe 
pruning,  and  an  application  of  kainite  to  restore  them  to  healthful- 
ness.  Those  that  I  have  seen  that  were  treated  in  this  way  one  year 
ago  are  looking  greatly  benefited.  The  later  varieties  of  peaches  are 
considered  the  most  profitable  here,  as  we  are  unable  to  compete  with 
the  early  fruit  of  the  South. 

In  conclusion,  I  would  state  that  it  must  be  borne  in  mind  in  fruit- 
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growing,  that  they  who  raise  the  best  and  most  attractive  fruit  are 
much  more  certain  of  selling,  and  generally  at  a  profit,  while  the  in- 
different grower,  who  allows  his  crops  to  take  care  of  themselves,  is 
apt  to  pronounce  fruit  culture  a  failure.  The  expense  of  marketing 
poor  fruit  is  greater  than  that  of  good,  for  the  one  sells  itself  by  its 
appearance,  and  the  other  requires  to  be  sold.  As  a  rule  there  is  but 
rarely,  if  ever,  a  surplus  of  the  very  finest  fruit  in  the  market.  In 
regard  to  fruit  culture,  it  can  be  said  that  success  is  obtainable  by  any 
one  who  has  the  intelligence  to  inform  himself,  the  judgment  to  ap- 
ply this  knowledge,  and  the  energy  to  push  whatever  is  undertaken 
to  success.  Otherwise  the  failure  of  any  or  all  of  these  important 
particulars  will  probably  bring  adverse  results. 

The  president  having  declared  the  subject  matter  of  Mr.  Moon's 
essay  open  for  discussion, 

Mr,  Herr  of  Clinton.  Can  Mr.  Moon  tell  us  anything  of  the  success 
or  failure  of  the  Russian  mulberry,  and  the  desirability  of  it  for  cul- 
civation  ? 

Mr.  Moon  of  Bucks.  I  have  not  yet  found  any  way  of  cultivating  it, 
and  am  about  ready  to  class  it  as  a  Russian  humbug ;  it  has  never,  so 
far  as  I  know,  borne  any  in  this  section  of  the  country;  we  have  had 
remarkable  reports  from  the  West  in  relation  to  it,  but  I  very  much 
fear  that  we  will  have  to  credit  them  with  having  been  very  much 
magnified  during  their  passage  eastward. 

Mr.  Herr.  How  about  the  Russian  apricot? 

Mr.  Moon.  I  know  nothing  of  it,  never  having  grown  it. 

Mr.  Herr.  How  about  the  Kiefer  pear ;  what  can  you  tell  us  of  it  ? 

Mr.  Moon.  The  Kiefer  pear  is  fruitful  and  ornamental;  it  has  ele- 
gant foliage  and  bears  beautiful  looking  fruit,  which  is  very  tempting; 
but  I  would  advise  you  not  to  attempt  to  eat  it  until  it  is  fully  ripe. 
They  are  said  to  be  very  palatable  by  those  who  have  attained  the  art 
of  ripening  them  properly.   Some  say  they  are  very  nice  to  preserve. 

A  LADY.  Did  Mr.  Moon  ever  hear  a  lady  say  that  they  were  nice  to 
preserve,  and  if  so,  will  he  tell  us  how  to  do  it  ? 

Mr.  Moon.  A  pound  of  sugar  to  a  pound  of  fruit. 

Mrs.  Heston  of  Bucks.  1  think  it  probable  that  Mr.  Moon  has  some* 
of  the  trees  to  sell;  we  cannot  get  the  pigs  to  eat  them. 

Secretary  Edge.  Is  it  not  a  fact  that  many  trees  not  the  Kiefer  have 
been  sold  for  it,  and  that  its  character  has  been  thus  unfairly  injured  ? 
I  have  found  at  least  a  half  dozen  entirely  different  pears  all  called 
Kiefer,  and  planted  for  such  ;  some  of  them  are  frauds,  but  which  ? 

Mr.  Moon.  The  Kiefer  is  one  of  the  easiest  pears  to  grow,  and  one 
of  the  handsomest  growing  trees;  I  can  s^e  no  reason  for  substituting 
another  for  it,  except  to  make  some  old  variety  sell,  and  thus  make 
money  out  of  it.  But  there  is  no  doubt  that  in  certain  localities  the 
Kiefer  does  much  better  than  in  others.  In  the  State  of  Michigan  I 
saw  Kiefer  pears  about  the  size  of  our  Seckle ;  they  tell  us  that  it  is 
too  far  north  for  them  there ;  grown  as  far  south  as  Philadelphia  it 
matures  fruit  of  a  good  size.  A  New  Jersey  fruit  grower  has  assured 
me  that  he  has  in  his  cellar  sixteen  hundred  baskets  of  Kiefer  pears 
for  which  he  had  refused  one  dollar  per  basket.  They  were  gathered 
from  ten  acrcs  and  from  trees  from  which  he  has  grown  and  is  grow- 
ing large  quantities  of  small  fruits  for  market. 

Secretary  Edge.  Can  Mr.  Moon  give  us  any  information  in  relation 
to  grafting,  or  working  the  quince  upon  the  '*white  thorn  ?" 

Mr.  Moon.  I  do  not  know  that  it  has  been  done  on  the  white  thorn, 
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but  have  heard  of  it  being  worked  upon  a  closely  allied  variety.  It 
was  tried  extensively  some  years  ago  in  one  of  the  New  England 
States ;  latterly  I  have  been  told  that  it  did  not  prove  a  success  ;  why, 
I  do  not  know,  but  1  believe  thai  it  did  not  produce  a  satisfactory  and 
steady  growth. 

Secretary  Edge.  Is  there  any  difficulty  in  effecting  a  perfect  union  ? 

Mr.  Moon.  They  will  uuite  temporarily,  but  I  believe  the  union  is 
not  lastingr,  and  that  this  is  one  of  the  reasons  assigned  for  the  faUure 
and  abandonment  of  the  plan. 

Secretary  Edge.  My  reason  for  asking  the  question  was,  that  at  the 
Bloomsburg  meeting  of  the  Board  of  Agriculture  a  gentleman  present 
stated  that  he  had  been  very  successful  and  had  produced  good  bear- 
ing trees  which  were  absolutely  borer-proof,  nothing  injuring  the  col- 
lar of  the  thorn  which  then  grew  wild  in  the  edges  of  the  swamps  and 
low  lands,  and  which,  if  taken  young,  could  readily  be  transplanted. 
His  plan  was  to  cut  the  white  thorn  stalk  off  about  two  feet  from  the 
ground  and  work  the  quince  in  ;  he  allowed  the  white  thorn  stalks  to 
grow  out  below  the  graft,  and  twined  them  in  with  the  quince  stalks 
growing  above,  and  thus  supported  the  tree.  He  admitted  that  unless 
properly  done  the  u»ion  was  not  permanent  or  lasting,  but  that  if  done 
as  he  described  there  was  no  trouble  in  securing  borer-proof  quince 
trees  in  this  way. 

Mr.  Herk.  I  rise  to  repeat  what  I  stated  this  morning ;  that  I  am 
perfectly  surprised  that  fruit  growers,  or  that  fruit  men  in  general,  in 
America,  should  give  their  approval  to  so  worthless  a  pear  as  the 
Kiefer ;  and  yet  so  far  as  I  have  heard  none  of  them  will  even  say 
that  it  is  a  toleiably  fair  pear.  I  contend  that  such  a  course  has  done 
much  to  injure  fruit  culture  in  general,  and  pear  culture  in  particular. 
In  place  of  being  the  largest  in  size,  as  stated  by  some  of  the  largest 
fruit  growers  of  the  country,  we  have,  after  the  expenditure  of  time 
and  money,  a  pear  dwindling  down  to  the  size  of  the  Seckle,  and  not 
good  in  taste ;  this  knocks  all  the  ardor  out  of  the  fruit  grower. 

Can  Mr.  Moon  tell  us  anything  of  the  Champion  quince?  I  have 
heard  one  of  our  county  fruit  dealers  say  that  he  had  a  large  order  for 
Champion  quinces,  and  another  advised  him  to  have  nothing  to  do 
with  it.  Some  claim  that  the  Orange  quince  is  much  better  and  a 
more  reliable  bearer ;  what  do  you  know  of  the  two  ? 

Mr.  Moon.  First  let  me  answer  as  to  the  Kiefer  pear;  I  was  told 
this  afternoon  that  the  people  of  the  cities  can  so  much  fruit.  The 
Kiefer  pears  though  raised  in  the  country  are  not  eaten  there,  but  are 
sent  to  Philadelphia  and  find  a  ready  market  there  and  in  Boston  and 
New  York.  There  they  want  pears  and  are  not  so  r  articular  as  to 
quality  ;  they  pay  good  prices  for  them  and  we  give  them  what  they 
want  and  will  pay  for.  They  buy  first  and  pay  afterwards ;  they  do 
not  always  buy  the  same  kind  twice  in  succession,  but  they  buy  and 
at  good  prices  nevertheless.  They  may  be  good  enough  for  city  peo- 
ple to  eat,  but  country  folks  can  do  better,  and  do  not  want  them. 
There  are  other  new  pears  coming  up,  which,  while  they  are  little 
better  than  the  Kiefers,  are  more  productive.  The  day  has  not  yet 
arrived  when  (in  all  cases)  quality  tells;  when  that  time  comes  the 
Kiefer  will  not  be  planted,  but  will  have  been  driven  out  of  the  market 
by  better  fruit. 

I  have  had  considerable  experience  with  the  Champion  quince,  and 
have  grown  it  for  several  years ;  it  is  a  very  valuable  and  reliable 
quince,  bearing  the  second  or  third  year  from  the  bud,  which  is  more 


Digitized  by 


Off.  Doc.]  PKimsYLVAiiiA  State  Boabd  op  Agriculture. 


28S 


than  can  be  said  of  any  other  variety  of  quince  which  I  know.  They 
ripen  quite  late.  If  the  ladies  want  a  quince  to  do  up  eariy,  they 
want  the  Orange;  if  they  want  a  late  preserving  quince,  they  want 
the  Champion.  For  productiveness,  other  things  being  equal,  the 
'Champion  is  the  best;  the  Orange  grows  all  over  your  garden,  while 
the  Champion  grows  up  into  the  air,  and  you  can  plant  llowers  and 
vegetables  close  up  to  it. 

Mr.  Williams  of  Bucks.  In  relation  to  the  Champion  quince,  I 
would  say  that  I  have  raised  it  and  can  indorse  what  Mr.  Moon  has 
said  in  relation  to  it;  the  lirst  few  years  1  did  not  find  the  fruit  to  be 
as  good  as  that  of  the  Orange,  but  now  it  is  as  good  or  better,  and 
more  productive. 

The  Russian  mulberry  I  have  also  tried,  but  have  never  yet  had  any 
fruit  from  it. 

In  this  connection,  I  would  say  that  many  fruits  are  highly  praised 
as  a  market  variety  without  knowing  how  they  will  do  in  the  locality 
for  which  they  are  recommended.  I  believe,  as  the  gentleman  has 
stated,  that  it  is  discouraging  to  the  fruit  grower  to  be  thus  disap- 
pointed. There  have  been  large  numbers  of  Russian  pears  sold  in  this 
country  because  they  were  cheap,  and  the  colored*plate  accompanying 
them  very  handsome;  they  have  been  claimed  to  be  very  productive, 
but  I  do  not  believe  that  those  who  sell  them  tell  all  that  has  been 
said  about  them,  or  that  is  known  of  them.  Alter  they  are  once  tried 
in  any  locality  they  are  not  praised  so  highly.  I  find  that  Mr.  Moon 
and  other  practical  men  are  not  very  loud  in  their  praise,  although 
they  may  have  the  trees  to  sell;  we  have  not  tested  them  here  }et 
sufficiently  to  warrant  us  in  giving  an  opinion  of  their  merit,  either  as 
to  quality  or  productiveness. 

Secretary  Edge.  It  has  often  seemed  to  me  that  the  result  of  local 
tests,  too  often  based  upon  the  products  of  a  single  tree,  are  very  mis- 
leading, and  often  are  the  real  cause  of  the  trouble ;  twenty  feet  either 
way  may  give  an  entirely  different  result  with  any  variety  when  single 
specimens  only  are  considered.  Twenty  feet  may  possibly  make  as 
much  difl'erence  as  twenty  miles.  We  can  only  properly  judge  by  the 
result  of  orchards  of  considerable  size,  or  from  the  collected  evidence 
of  a  very  large  number  of  single  cases;  any  other  evidence  is  liable  to 
deceive  us.  In  my  travels  over  the  State  I  have  found  fruit  growers 
divided  as  to  the  merits  of  the  Kiefer  pear;  some  look  at  it  from  a 
market  standpoint  and  judge  of  its  value  by  the  price  which  it  com- 
mands in  the  market;  others  value  it  from  the  standpoint  of  an  ama- 
teur, and,  of  course,  make  quality  the  sole  criterion  of  value.  It  is 
often  the  case  that  a  pear  of  second  rate  quality,  if  productive,  will 
pay  the  large  market  grower  much  better  than  some  of  our  finest 
kinds;  he  looks  at  it  from  the  standpoint  of  profit  and  not  of  quality. 

When  new  fruits  or  varieties  are  placed  upon  the  market,  the  prices 
are  high,  and  unscrupulous  dealers  will  very  often  sell  old  and  dis- 
carded trees  and  varieties  for  the  new,  and  disappoint  the  grower;  in 
such  cases  the  new  variety  gets  the  blame;  how  often  has  this  been 
proven  true  within  the  past  ten  years,  and  with  every  variety  of  fruit? 
From  the  varying  specimens  which  have  been  shown  to  me  for  the 
Kiefer,  I  am  satisfied  that  many  have  been  deceived  in  their  trees, 
and  that  they  have  not  the  true  Kiefer.  It  must  be  admitted  that  the 
Kiefer  is  not  a  first-class  pear,  and  that  its  quality  depends  very  much 
upon  the  success  of  the  grower  in  ripening  it,  yet  its  beauty  of  growth, 
and,  in  proper  localities,  its  productiveness  will  insure  it  a  place  on 
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the  market  list  until  we  have  something  better  which  will  come  into 
the  market  at  the  same  time  and  be  as  productive. 


Away  back  in  the  ages,  as  far  as  the  mind  of  man  can  reach,  we  find 
grandmother  Eve  passing  the  fruit  basket  to  grandfather  Adam,  and 
enjoining  him  to  eat because  it  is  good;"  and,  in  that  beautiful  gar- 
den of  Eden,  we  learn  of  nothing  more  substantial  being  offered  its 
occupants  than  fruit.  The  fact  that  one  tree  therein  bore  the  forbidden 
apple  was  not  suflScient  reason  for  ignoring  the  rest,  for  many  of  us  in 
later  years,  with  far  more  experience  than  our  fair  ancestor  is  sup- 
posed to  have  possessed,  in  our  haste  and  anxiety  to  obtain  the  mys- 
terious marvels  of  the  catalogue,"  have  had  to  be  satisfied  with  some 
very  sour  specimens. 

AH  the  way  down  through  the  ages  we  find  that  fruit  has  been  an 
important  part  of  the  sustenance  of  the  people ;  and  we  are  tempted 
to  believe  that  civilization  may  be  measured  to  some  extent  by  the 
attention  given  to  its  cultivation. 

In  no  generation  of  the  past,  in  our  own  country,  has  so  much 
thought,  and  labor  and  care  been  bestowed  upon  its  propagation  and 
improvement  as  in  our  own,  and  in  no  era  has  it  filled  so  large  a  place 
in  our  thoughts,  our  homes  and  our  market  as  in  the  present. 

No  class  of  men  are  more  worthy  of  the  grateful  thanks  of  their 
countrymen  than  thoFe  who  have  devoted  their  best  years  to  the  in- 
troduction of  new  varieties  of  fruit  and  the  improvement  of  old 
standards.  We  can  more  readily  appreciate  their  efforts  when  we  re- 
member the  insignificant  strawberries  of  our  childhood  and  contrast 
them  with  the  Sharpless  and  other  melting  mammoths  of  the  present; 
or  the  seedy  raspberries  of  our  hedgerows  with  the  Cuthberts  and 
Greggs  of  to- day.  Scarcely  more  difference  is  there  in  those  named 
than  in  most  of  the  fruits  now  propagated,  compared  with  those  grown 
a  generation  or  more  ago. 

With  the  improvements  in  the  size  and  quality  of  our  fruits  has 
kept  pace  the  demand.  To  day  the  trade  in  them  is  an  important 
factor  in  our  prosperity. 

The  failure  of  any  one  of  the  principal  fruit  crops  is  a  misfortune 
which  is  felt  in  the  commercial  world  as  well  as  in  the  domestic  circle; 
producers  complain  of  hard  times,  railroad  dividends  are  curtailed, 
commission  houses  are  minus  profits  and  the  vast  army  of  middle  men 
are  left  for  the  time  without  an  occupation. 

The  facility  for  transporting  fruits,  both  perishable  and  staple,  adds 
much  to  their  domestic  value.  Even  the  most  frail  varieties  are  now 
shipped  hundreds  of  miles  uninjured,  and  are  thus  placed  in  homes 
widely  distant  from  the  point  of  production.  At  a  neighboring  rail- 
way station,  in  September  last,  peaches  were  being  shipped  at  the  same 
time  to  Boston,  Cincinnati,  Syracuse,  New  York  and  Philadelphia. 
The  orange  and  berry  crops  of  Florida  are  distributed  in  almost  every 
hamlet  of  our  country.  The  choice  productions  of  the  Pacific  coast  are 
sold  in  every  market,  while  the  canned  and  evaporated  fruits  of  our 
factories  traverse  the  world  in  search  of  consumers. 
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Can  we  doubt  that  the  bountiful  production  and  successful  distribu- 
tion of  fruit,  together  with  the  improved  method  of  preservation, 
have,  to  a  great  extent,  revolutionized  the  contents  of  the  family 
larder?  Within  the  memory  of  the  writer,  it  was  the  prevalent  cus- 
tom of  many  farmers  to  '*salt  down"  every  fall  from  eight  to  fifteen 
hundred  pounds  of  pork  for  family  use;  and^orA  was  served  hot  for 
dinner,  cold  for  supper  and  very  often  in  some  other  form  ior  break- 
fast. But  customs  change.  Now  many  farmers  sell  all  their  pork, 
buying  what  hams  and  lard  may  be  needed.  And  why  r  Because  the 
fruit  can  has  banished  the  pork  barrel.  Fruit  in  its  various  forms  and 
endless  variety,  fresh  from  the  vine,  or  tree,  or  can,  or  rich  with  its 
juices  safely  cared  for  from  the  evaporator,  has  taken  the  place  of  the 
heavier  meats  and  forms  nn  important  part  of  almost  every  meal.  It 
is  tempting  alike  to  the  eye  and  appetite,  pleasing  to  the  palate  and 
cooling  to  the  blood,  leaving  the  mind  clear  and  the  body  ready  for 
the  active  duties  of  life. 

An  aged  and  intelligent  physician  of  very  large  experience  recently 
remarked  in  my  presence  that  scrofulous  diseases  had  decreased  fifty 
per  cent,  within  the  last  fifty  years.  How  do  you  account  for  it  ?  I 
asked.  By  the  decreased  consumption  of  pork  and  the  increased  use 
of  fruit,"  was  his  ready  answer. 

All  physicians  tell  us  that  sanitary  conditions  of  families  having 
ready  access  to  fruit  is  much  better  than  those  deprived  of  it.  Then 
let  us  have  fruit,  not  merely  a  taste,  not  as  a  luxury,  but  plenty  of  it. 
Let  us  consider  it  a  necessity,  everywhere  it  will  fit  in  our  household 
economy.  Ripe  fruit  is  better  for  lunch  than  cake,  better  for  desert 
than  pie,  better  for  medicine  than  pills.  The  growing  of  it  is  a  source 
of  unending  pleasure.  The  blossoms  of  spring  greet  the  producer  with 
their  perfume  The  summer  shade  of  his  trees  is  no.t  the  less  gratify- 
ing if  produced  by  fruit  and  leaf  alike,  while  full-grown,  richly-colored 
berry,  cherry,  peach  or  pear  gladden  the  eye  and  make  the  mouth 
water." 

And  yet,  scarcely  one  farm  in  ten  is  liberally  supplied  with  it,  while 
miiny  are  entirely  destitute  of  its  attractions.  A  quarter  of  an  acre  of 
ground  that  would  yield  fifty  bushels  of  corn  per  acre,  with  but  little 
if  any  more  care  than  wculd  produce  the  corn,  will  yield  an  ample 
supply  for  a  large  family,  beginning  in  June  with  strawberries,  fol- 
lowed by  raspberries,  currants,  blackberries,  grapes,  peaches  and 
pears,  if  judiciously  selected  and  well  cared  for,  will  give  you  fresh 
fruit  until  January,  while  the  surplus  canned  and  supplemented  by 
the  apple  orchard  will  carry  you  over  to  June  again. 

Why  are  so  many  without  fruit  and  its  many  advantages?  Simply 
for  the  want  of  a  little  attention  at  the  right  time.  Everybody  intends 
to  plant.  They  fully  make  up  their  minds  to  that  eff^ect  when  they 
are  enjoying  their  neighbor's  supply,  but  the  ripening  season  and  the 
planting  season  are  several  months  apart,  and  they  forget  or  neglect. 
Want  of  time  to  care  for  it  some  urge,  yet  it  takes  no  more  care  than 
the  vegetable  garden,  and  not  so  much  if  so  planted  that  it  can  be 
worked  with  a  horse. 

Of  varieties  I  will  not  speak  at  length.  Each  location  has  some 
hinds  that  suit  its  soil  and  circumstances  better  than  others.  These 
can  be  readily  ascertained  and  will  be  safe  to  try.  There  are,  how- 
ever, some  varieties  of  each  fruit  that  do  well  generally.  These  will 
seldom  disappoint  any  one,  they  may  not  be  the  very  best,  but  will 
be  very  good  until  better  ones  are  found.   In  this  list  I  might  name 
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the  Orescent  and  Sharpless  strawberries,  the  Cuthbert  and  Gregg 
raspberries,  the  Concord  grape,  the  Richmond  plum,  most  of  the 
peaches  and  the  Bartlett  and  Lawrence  pears  as  having  proved  most 
successful  in  most  locations.  They  may  not  be  the  best,  but  they  are 
all  good. 

In  the  great  multitude  of  kinds,  old  and  new,  now  on  the  market, 
there  are  certainly  some  that  will  meet  the  demands  of  all.  Seek 
them  out.  Plant  and  care  for  them-  They  will  yield  you  a  rich  re- 
turn on  your  investment  of  money  and  time. 


HOW  SHALL  WB  MAKE  OUR  ORCHARDS  MORS  PROFITABLE]  9 


It  is  well  known,  at  least  to  those  who  read  our  agricultural  papers, 
that  a  few  persons  get  a  much  higher  price  for  their  fruit  when  sent 
to  market  than  most  fruit  of  the  same  kind  is  selling  for  at  the  same 
time. 

This  they  could  not  do  without  taking  much  better  care  of  their  or- 
chards than  is  usually  practiced  in  this  vicinity.  We  learn,  too,  that 
such  properly  fertilized  and  cared  for  orchards  are  the  .ones  that  are 
most  profitable. 

During  the  past  season  I  passed  by  and  through  many  orchards,  and 
among  them  all  very  few  trees  were  properly  pruned  or  cared  for  in 
any  way,  and,  as  a  consequence,  most  of  the  fruit  was  smaller  than 
it  should  be,  and  much  of  it  so  shaded  as  to  be  inferior  in  color  and 
quality.  Among  my  own  trees,  those  that  were  well  thinned  through 
the  whole  tops  had  nearly  every  apple  perfect,  and  no  limbs  broken 
though  well  loaded;  and  another  thing  I  consider  of  importance, 
such  trees  are  now  well  filled  with  strong  blossom  buds,  and  I  have 
no  doubt  that  most  truit  trees  may  be  made  to  bear  good  crops  of 
fruit  almost  every  year  where  frost  and  east  winds  do  not  blast. 

I  noticed  that  where  the  tops  of  trees  are  too  thick,  the  fruit  was 
small,  sometimes  almost  wholly  unfit  for  market  and  altogether  un- 
profitable. Such  trees  are  so  exhausted  that  they  now  have  no 
blossom  buds,  or  but  a  few  weak,  lean,  sickly  looking  ones,  and  have 
made  no  growth,  some  of  the  main  limbs  split  or  broken,  and  some 
whole  trees  entirely  ruined. 

I  would  here  remark  that  it  is  the  production  of  seeds  that  ex- 
hausts the  trees,  and  a  small  apple  often  contains  as  many  seeds  as 
large  ones,  and  thinning  the  fruit  when  it  sets  too  thick,  removing  all 
that  is  imperfect,  will  often  pay  as  well  or  better  than  any  other  or- 
chard work,  and  has  caused  trees  to  bear  full  double  the  amount  of 
choice  fruit,  making  full  crops  every  year,  instead  of  once  in  two 
years. 

There  is  but  few  kinds  of  apples  or  pears  that  are  profitable  to  grow 
for  market,  consequently  the  first  thing  to  do  with  many  trees  as  we 
now  find  them,  is  to  change  the  tops  for  those  best  kinds,  and  I  find 
the  best  method  is  to  cut  off*  many  of  the  useless  limbs  from  young 
thrifty  trees  during  autumn  months  fold  trees  with  many  limbs 
already  dead  had  better  be  cut  down),  tnen  graft  the  best  limbs  the 
next  spring,  remove  natural  suckers  several  times  during  the  summer, 
and  larger  limbs  each  fall,  taking  those  nearest  the  grafts  first,  always 
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leaving  enough  top  to  keep  all  the  roots  healthy.  Grafts  and  young 
growing  trees  should  be  pruned  often,  so  the  top  will  be  always  open 
enough  to  allow  dew,  rain  and  sunshine  to  penetrate  every  part  when 
in  full  leaf.  Most  trees  that  are  already  grafted  with  desirable  kinds 
I  find  so  very  thick  as  to  require  two  or  three  years  of  severe  and  reg- 
ular pruning  to  get  them  in  shape  so  they  can  bear  desirable  fruit 
when  all  other  things  are  right. 

As  to  varieties  of  apples,  the  well-known  Baldwin  is  largely  grown, 
and  does  the  best  of  those  kinds  that  everybody  has  tried,  especially 
where  trees  lack  care  as  much  as  they  do  around  here. 

A  few  farmers  are  learning  that  the  Newtown  pippin,  when  grown 
as  it  should  be,  and  rightly  handled,  brings  double  the  price  of  the 
Baldwin,  but  the  tree  proves  a  failure  on  wet  clay  soils,  and  a  large 
portion  of  the  fruit  is  inferior  when  trees  are  not  kept  well  pruned 
and  soil  rich. 

I  learn  from  a  letter  recently  received  from  Virginia,  that  Dr.  Har- 
din Massie  of  Charlottsville,  while  a  surgeon  in  the  war  of  1812,  was 
so  well  pleased  with  the  Newtown  pippin  apples,  then  grown  near 
Newtown,  Long  Island,  that  when  he  returned  to  his  home  in  Albe- 
marle county,  Virginia,  he  took  cions  of  that  and  a  few  other  kinds, 
and  the  fruit  was  so  much  improved  there  that  they  felt  justified  in 
calling  it  the  Albemarle  pippin ;  hence  our  Newtown  pippin — Vir- 
ginia improved — has  gained  a  reputation  in  this  and  foreign  lands  as 
one  of  the  best  apples  known. 

I  learn  from  this  letter  that  it  was  oui  seventh  President,  General 
Jackson,  who  chose  Andrew  Stephenson  of  Albemarle  county,  Vir- 
ginia, as  Minister  to  Court  of  St.  James,  and  Mr.  Stephenson  had  some 
of  the  Albemarle  pippin  apples  sent  over  to  London,  and  presented  a 
barrel  of  them  to  Queen  Victoria,  with  the  well-known  result  of  a 
law  admitting  those  apples  free  of  duty,  long  before  the  English  free 
trade  laws.  The  best  of  these  apples  brought  six  dollars  a  barrel  in 
1884,  near  where  grown  in  Virginia,  and  five  dollars  a  barrel  last  fall. 
In  bulk  they  readily  brought  two  dollars  and  twenty-five  cents  to 
three  dollars  a  barrel,  and  when  sent  to  Liverpool,  a  clear  profit  of 
two  dollars  to  three  dollars  a  barrel  was  gained,  while  plenty  of  other 
apples  in  Virginia  orchards  were  unsold  the  last  of  January  this  year, 
prices  ofiercd  being  very  low.  My  correspondent  has  kindly  sent  me 
cions  of  the  true  Albemarle  pippin  for  trial  here. 

We  have  another  apple  called  Ledgard,  originating  on  Hiram  Led- 
gard's  place,  Mt  Pleasant,  this  county,  by  strangers  grafting  in  Dy- 
berry  township,  some  years  ago,  that  is  a  fine  looking  and  better  fruit 
than  the  Baldwin,  superior  to  it  every  way,  except  perhaps  quality, 
and  inclined  to  bear  every  year.  The  King  apple  is  also  a  choice  fruit 
for  early  winter  use,  and  will  keep  in  a  cool  cellar  all  winter. 

The  gathering  and  handling  of  fruit  has  much  to  do  with  its  market 
value.  No  bruises  will  be  found  on  the  highest  priced  fruit,  and  no 
imperfect  specimens  among  them. 

Where  the  soil  is  deep  enough  to  plow  without  injuring  too  many 
surface  roots,  orchards  would  <lo  best  to  be  regularly  cultivated.  While 
trees  are  small,  cultivated  crops  might  be  planted  between  them  by 
using  more  fertilizers  than  necessary  for  these  crops,  and  allowing 
nothing  to  grow  near  the  trees,  but  no  sowed  crops  should  ever  be 
grown  in  any  orchard.  When  the  trees  are  large  enough  to  climb, 
continue  cultivating  and  manuring,  but  allow  nothing  to  grow  but  the 
rees.   Many  of  our  orchards  cannot  be  cultivated,  and  in  such  places 
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we  find  that  manure  spread  on  the  surface  is  very  beneficial  to  the 
trees,  hen  droppings  is  very  good,  so  is  wood  ashes  or  lime,  and  any- 
thing that  is  good  for  other  crops.    It  is  best  not  to  allow  anything  to 
grow  for  at  least  a  foot  or  two  from  the  bodies  of  each  tree.    The  use 
of  coal  ashes  or  sand  for  this  purpose  would  be  good.    If  the  grass 
were  not  pastured,  was  cut  several  times  each  summer,  and  allowed 
to  rot  on  the  ground,  it  would  benefit  the  trees;  and  a  mulch  of  leaves 
or  straw  would  be  good  if  rats  and  mice  were  kept  out,  and  if  put  on 
thick  in  winter  when  the  ground  is  frozen,  it  would  retard  the  blos- 
soming sometimes  in  spring  so  as  to  save  the  fruit  from  late  frosts.  It 
will  be  necessary  to  protect  and  encourage  our  useful  birds,  such  as 
blue  birds,  wrens,  swallows,  tree  and  ground  sparrows,  and  those 
classes  of  insects  spoken  of  last  year,  that  destroy  others,  and  aid 
them  in  keeping  the  trees  free  from  injurious  insects.    Fowls  among 
trees  will  make  good  use  of  many  destructive  insects,  and  when  wormy 
apples  are  falling,  sheep  and  hogs  like  to  gather  them  and  destroy  the 
worms. 

Every  week  when  there  is  no  snow,  something  can  be  done  to  ben- 
efit the  trees,  and  the  more  work  done  as  it  should  be,  the  better  and 
more  satisfactory  will  be  the  crops  of  fruit. 

If  farmers  would  all  combine  in  a  friendly  way  to  aid  each  other  in 
the  best  method  of  selling  their  surplus  products  and  purchasing  their 
necessary  supplies,  instead  of  trying  to  get  the  advantage  of  each 
other,  as  is  too  often  the  case,  every  one  would  be  greatly  benefited, 
because  money  could  be  paid  nearly  every  time,  and  many  of  the 
present  troubles  avoided,  and  other  things  besides  the  orchard  made 
more  profitable. 

No  doubt  much  could  be  done  to  bring  about  this  desirable  result 
by  meeting  together,  say  at  each  school  house,  several  times  during 
the  year,  to  read  marked  articles  from  our  best  papers,  and  talk  over 
matters  of  interest  to  those  present.  Such  gatherings,  properly  organ- 
ized and  conducted,  would  no  doubt  add  much  to  the  value  of  our  an- 
nual convention. 


By  most  farmers  of  this  part  of  our  State  the  cultivation  of  fruit  is 
thought  to  be  a  matter  of  secondary  importance  as  compared  with  the 
main  money-producing  branch  of  farming,  dairying  and  stock  raising, 
notwithstanding  it  should  receive  more  attention  than  is  now  given. 
The  apple  in  particular  is  treated  to  more  than  its  share  of  the  grow- 
if-you-can  style,  that  only  at  long  intervals  gives  nice  crops — the  love- 
me  one-minute-and  cuff"  me-the-next  way  that  proves  murderously  one 
year  and  makes  a  brush  heap  of  a  tree  eight  years  in  ten.  Most  of 
the  orchards  planted  by  early  settlers  here  about  were  on  the  best  plow 
land  on  the  farm,  land  that  was  used  in  hoed  crops — grain  and  grass — 
much  the  same  as  other  meadow  land. 

Authorities  on  fruit  culture  now  recommend  ground  that  can  be 
plowed  and  worked  in  hoed  crops.  This  may  be  the  most  economical 
way  in  some  sections  where  there  is  little  rough,  stony  land.  Here, 
where  it  is  desirable  to  devote  nearly  all  our  smooth  land  to  grass  as 
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the  main  crop,  rougher  land  can  be  advantageously  used  for  apple 
orchards.  The  main  drawback  to  the  use  of  such  land  for  an  orchard 
site  is  that  the  cultivation  of  trees  will  of  necessity  have  to  be  done  by 
hand. 

Land  for  an  orchard  should  be  well  drained,  either  naturally  or  arti- 
ficially. Wet  feet  will  give  an  apple  tree  consumption  quite  as  quickly 
as  it  will  a  person.  In  starting  an  orchard  on  plowable  land  the  ground 
should  be  prepared  by  two  or  three  thorough  plowings  previous  to  set- 
ting the  tree.  With  rough  land  the  preparation  starts  with  digging 
holes  for  planting  the  trees.  These  should  be  not  less  than  thirty  feet 
apart  each  way,  nor  need  be  more  than  forty.  The  holes  should  be 
large  enough  to  allow  the  roots  to  be  spread  in  their  natural  direction. 
Make  the  holes  to  fit  the  trees,  not  the  trees  fit  the  holed.  In  digging 
holes  keep  the  surface  soil  separate  from  the  subsoil  so  that  it  may  be 
used  next  the  root  when  setting  trees.  Leave  a  little  loose  dirt  in  bot- 
tom of  the  hole ;  make  the  bottom  rounding,  highest  in  the  middle 
under  the  trunk  of  the  tree.  Too  large  trees  are  not  profitable  for 
transplanting.  Thrifty,  well-rooted,  four  to  five  feet  trees  are  best. 
These  should  have  the  broken  roots  smoothly  cut  off*  and  the  tops 
thinned  and  at  least  half  the  previous  season's  growth  cut  from  all  the 
leading  branches.  Care  should  be  exercised  in  purchasing  trees,  taking 
those  only  that  have  a  good  supply  of  fiberous  roots.  Machine-dug 
trees — and  most  nursery  trees  nowadays  are  so  dug — if  large,  have 
their  roots  badly  mutilated.  Nurserymen,  in  their  desire  to  do  a 
thriving  business,  often  overstate  the  advantages  of  fruit  culture.  Glib- 
tongued  agents  with  overdrawn  pictures  of  marvelously  beautiful  and 
productive  new  varieties  with  prices  to  correspond,  should  be  given  the 
go  by.  One  of  our  friends,  in  correspondence  with  a  nurseryman  who 
only  talked  about  the  bright  side  of  fruit  culture,  was  told,  in  reply  to 
the  query  as  to  how  soon  his  trees  would  come  into  bearing,  that 
"pears  sometimes  bear  the  first  year  and  apples  sooner." 

In  transplanting,  don't  allow  the  roots  to  become  dry;  don't  put 
trees  in  deeper  than  they  were  when  taken  up.  Fill  in  dirt  and  work 
it  in  around  the  roots  till  they  are  covered ;  then  tread  it  firmly.  Place 
enough  more  dirt  around  the  edges  of  the  hole  to  make  a  depression 
around  the  trunk  of  the  tree ;  turn  in  a  half  or  a  whole  pail  of  water, 
according  to  the  size  of  the  tree.  This  will  wash  down  among  the 
roots.  Getting  the  dirt  in  close  contact  with  the  roots  and  cutting 
back  the  top  are  most  essential  to  success  in  transplanting  and  are 
oftenest  neglected.  Fill  the  hole  a  little  more  than  even  with  the 
surrounding  surface  and  mulch  with  rotted  stable  manure.  Never 
water  a  tree  on  the  surface.  Never  place  manure  in  contact  with  the 
roots. 

The  cultivation  necessary  and  best  after  planting  and  till  the  tops 
are  large  enough  to  shade  the  ground  is,  on  plowable  land,  to  use  it  for 
some  low-growing  hoed  crops  and  liberally  manure  each  year.  On 
rough  land  the  surface  around  the  trees  should  be  stirred  often  enough 
during  the  fore  part  of  each  season  to  keep  the  grass  from  forming  a 
sod  and  stable  manure,  wood  ashes,  lime,  &c.,  applied.  All  cultiva- 
tion around  fruit  trees  should  be  shallow  so  as  not  to  disturb  the  roots. 
Don't  be  afraid  to  make  the  ground  rich.  More  trees  are  starved  to 
.  death  than  arp  over  fed. 

Don't  try  t^  grow  a  profitable  crop  of  hay  and  a  profitable  crop  of 
apple  trees  on  the  same  piece  of  ground  ;  it  can't  be  done. 
Young  trees  should  make  an  annual  growth  on  leading  brunches  of 
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from  eighteen  inches  to  two  feet;  bearing  trees,  from  six  inches  to  a 
foot.  After  the  trees  have  attained  sufficient  size  to  be  considered  out 
of  the  way  of  serious  injury,  use  the  field  for  a  pasture — a  pig  and 
poultry  pasture.  These  are  the  only  stock  that  should  be  allowed  the 
free  run  of  an  orchard.  There  are  no  animals  their  equals  as  insect- 
destroyers  and  consumers  of  wormy,  immature  fruit,  and  they  aid  ma- 
terially in  keeping  up  the  fertility  of  the  soil. 

Pigs  confined  in  small  enclosures  where  there  are  trees,  often  de- 
stroy them  by  stripping  off  the  bark.  There  is  no  danger  where  suffi- 
cient room  is  given.  If  the  pigs  and  poultry  only  pay  for  the  food 
consumed  and  work  of  feeding,  the  added  quantity  and  quality  of  the 
fruit  is  a  fair  profit. 

While  this  treatment  is  good  for  the  orchard,  it  is  also  good  for  the 
pigs,  producing  healthy,  wholesome  meat,  free  from  germs  of  cholera 
and  trichina.  Make  the  pork  in  the  orchard  and  do  away  with  the 
filthy,  disease-producing,  foul  smelling  blot  on  nature's  beauty — the 
common  farm  pig  pen. 

One  of  the  important  operations  in  apple  culture  is  pruning  and 
training,  an  operation  often  neglected  or  badly  applied. 

There  are,  as  a  general  thing,  two  ways  employed  by  the  general 
run  of  farmers :  The  first  is  to  go  to  the  top  of  the  tree  and  saw  till 
the  limbs  drop  through  to  the  ground.  The  second  is  the  let-alone, 
grow-as-you-please  way,  and  of  the  two  the  second  is  preferable. 

All  pruning  is  done  for  two  objects.  First.  Shape  and  symmetry. 
This  can  only  be  successfully  accomplished  when  the  trees  are  young, 
and  may  be  done  at  any  season  when  the  pruning  knife  is  sharp.  Do 
not  allow  but  one  leading  upward  shoot,  and  keep  the  laterals  thinned 
and  evenly  distributed.  The  first  lateral  or  side  branches  should  not 
be  more  than  five  nor  less  than  three  feet  from  the  ground.  Don't 
trim  trees  up ;  rather  trim  them  down  by  cutting  back  varieties  of  up- 
ward growth. 

A  short-bodied,  spreading-topped  tree  is  healthier,  longer  lived,  and 
less  exposed  to  destructive  winds  than  are  high  trees. 

Another  and  greater  advantage  is  the  greater  ease  and  rapidity  in 
picking  the  fruit.  We  have  this  fall  picked  two  thousand  bushels  from 
such  trees.  One  third  were  picked  in  the  tree,  one-third  from  a  four- 
teen-foot ladder,  and  one-third  from  the  ground.  Fifty  bushels  was 
ah  average  day's  work. 

Second,  Pruning  to  induce  fruitfulness.  Whatever  threatens  the 
vitality  of  a  tree  tends  to  make  it  fruitful.  Trees  only  five  or  six 
feet  high  that  have  been  seriously  in.jured  by  borers  or  mice,  are  often 
seen  loaded  with  fruit.  This  is  in  response  to  nature's  desire  to  per- 
petuate the  species  and  replace  the  tree  from  seed,  and  is  always  an 
indication  of  the  approaching  death  of  the  tree. 

A  vigorous  summer  pruning,  cutting  back  the  new  growth,  or  root 
pruning,  threatens  the  vitality  of  the  tree  and  induces  the  formation 
of  fruit  buds,  but  cuts  short  its  natural  term  of  usefulness.' 

If  trees  are  properly  trained  while  young,  after  they  have  come  into 
bearing  there  is  need  for  pruning  only  to  remove  decaying  branches 
and  suckers.  When  large  "branches  have  to  be  removed,  the  best 
season  is  late  summer  and  early  fall,  after  the  terminal  buds  on  the 
new  growth  of  wood  have  formed.  At  this  season  the  surface  of  the 
cut  hardens  and  remains  sound  till  healed  over.  If  cut  in  the  spring 
and  early  summer  the  exuding  sap  induces  decay. 

While  there  are  numerous  species  of  insects  injurious  to  the  apple 
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tree  to  some  extent,  there  are  only  three  that  do  serious  damage  in 
this  section  :  the  apple-tree  boier,  codling  moth  and  tent  caterpillar. 

Of  these  the  borer  is  the  worst.  The  trees  should  be  examined  care- 
fully near  the  ground  at  least  twice  each  season.  A  discolored  spot 
on  the  bark,  if  the  borer  is  small,  and  ejected  chips,  if  large,  will  give 
their  location.  If  they  have  worked  into  the  tree,  out  of  reach  of  the 
knife,  they  can  be  killed  with  a  small  flexible  wire. 

For  the  codling  moth  only  preventative  remedies  can  be  used.  Pigs 
and  poultry  do  much  to  prevent  damage  from  this  insect.  Though 
found  io  a  half  wild  state  in  old  fields  and  hedge-rows  in  this  country, 
the  apple  was  introduced  here  from  Europe. 

Pliney  mentions  twenty-nine  kinds  of  apples  cultivated  in  Italy 
about  the  beginning  of  the  Christian  era.  Warder,  in  his  work  on  the 
apple,  published  in  1867,  catalogues  about  fifteen  hundred  different 
kinds. 

Thirty  years  ago  the  leading  market  variety  was  the  Rhode  Island 
Greening;  now  nothing  bqt  red  varieties  uring  the  best  prices.  And 
yet,  with  these  and  other  evidences  of  progress,  there  are  farms  that 
furnish  no  better  assortment  for  home  use  or  market  than  Red 
Astrachan  and  Russets  for  summer  and  fall  and  Greenings  and 
Gillifleur  for  winter.  Farmers,  as  a  class,  do  not  live  up  to  their 
privileges  as  regards  fruits.  The  easily  grown  and  productive  apple 
is  not  had  in  sufficient  abundance  at  all  seasons. 

With  so  many  good  kinds  to  choose  from,  there  should  be  apples  on 
the  farmer's  table  from  one  year's  end  to  another. 

The  Mike  apple,  with  its  superstitious  drops  of  blood,  the  Aromatic 
Long  Stem,  the  Sicy  Red  Streak,  like  apple  cuts,  are  things  of  the  past, 
only  pleasant  reminders  of  boyhood's  happy  days ;  other  and  better  va- 
rieties have  taken  their  place.  In  our  limited  experience  for  profitable 
market  purposes  the  following  varieties  stand  in  order  named: 
Thompkins  County  King,  Baldwin,  Ben  Davis,  Greening,  Northern 
Spy. 

These  are  all  winter  varieties.  Fall  apples  are  not  a  profitable 
market  crop.  For  home  use  the  winter  vaiieties  are  King,  Spy, 
Greening,  Roxbury,  Russet. 

For  a  succession  for  home  use  summer  and  fall.  Primate,  Graven- 
stean,  Benoni,  St.  Lawrence,  Famous,  Twenty  Ounce. 

Sweet  varieties,  summer  and  fall.  Sweet  Bough,  Jersey  Sweet, 
Bailey  Sweet,  Pound  Sweet.  Winter,  Talman  Sweet,  Winter  Golden 
Sweet.  Few  farmers  appreciate  the  value  of  ripe  apples  sfs  a  stock 
feed.  A  daily  ration  to  all  kinds  of  farm  stock  makes  sweeter  and 
healthier  pork,  richer  and  yellower  milk  and  butter  and  a  shiny  coat 
for  the  horses,  and  makes  the  dry  feed  go  farther. 

An  apple  eaten  before  each  meal  is  better  for  a  person  than  some 
costly  medicine,  and  pleasanter  to  take. 

Branson  Alcott,  the  Concord  philosopher,  attributes  his  unim- 
paired health  and  mental  vigor  at  eighty  to  the  free  use  of  apples  as 
an  article  of  diet  and  praises  their  health-giving  properties  by  saying, 

Eat  apples  and  live  for  ever." 

One  of  the  pioneers  of  American  horticulture  aptly  says,  Fine 
fruit  is  the  flower  of  commodities,  the  most  perfect  union  of  the  use- 
ful and  beautiful  that  the  earth  knows.  Trees  full  of  soft  foliage, 
blossoms  fresh  with  spring  beauty ;  fruit  rich,  bloomdusted,  melting 
and  luscious,  such  are  the  treasures  of  the  orchard  and  garden  tempt- 
ingly offered  to  every  land  owner." 


292 


Agricultukb  op  Pennsylvania. 


[No.  2, 


John  I.  Carter  of  Chester.  This  essay  is  the  kind  which  we  80 
much  need  at  our  meetings ;  it  is  practical,  andin  a  short  space  covers 
all  of  the  ground.  It  is  a  valuable  addition  to  our  knowledge  of  apple 
and  apple  culture. 

Question.  Is  the  Summer  Pearmin  a  valuable  apple  with  you  ? 

K.  L.  Weston  of  Susquehanna.  We  did  not  grow  it  in  our  orchard 
and  I  am  not  acquainted  with  it.  As  a  rule  we  do  not  grow  sweet  apples  ; 
we  tind  the  sour  or  tart  varieties  much  more  marketable  and  desir- 
able. Sweet  apples  may  be  profitable  for  stock. 

J.  A.  Uerr  of  Clinton.  In  my  locality  we  make  a  great  deal  of  apple 
butter  and  need  sweet  apples  for  this  purpose  and  to  mix  with  the 
sour  ones.  We  also  prefer  some  sweet  apples  for  fall  and  summer 
use,  but  for  apple  butter  we  want  some  sweet  apples. 

H.  L.  Scott  of  Bradford.  Can  the  essayist  tell  us  anything  of  the 
value  of  the  King  of  Tompkins  County  apple.  I  planted  some  but 
they  were  short  lived.    Is  this  a  trouble  with  that  variety? 

E.  L.  Weston.  Our  orchard  was  set  out  in  1859  and  is  not  yet  old 
enough  for  me  to  fully  answer  the  question,  but  from  what  1  have 
seen  of  them,  I  do  not  suppose  that  they  are  as  long  lived  as  the  Rus- 
set t  or  Greening. 

M,  W.  Oliver  of  Crawford.  We  find  the  Greening  to  be  a  very 
valuable  apple.  Can  you  tell  why  the  nursery  catalogues  have  thrown 
it  out  during  the  past  few  years  ? 

E.  L.  Weston.  I  do  not  know  why  it  is  unless  they  find  but  little 
demand  for  them.  If  any  variety  is  wanted  they  will  take  care  to  keep 
it  in  stock. 

E.  M.  Tewksbury  of  Columbia.  I  think  that  our  people  have  as  a 
rule  discarded  sweet  apples  as  market  varieties,  and  I  presume  that  it 
is  because  the  purchaser  does  not  want  them.  As  to  the  Gillyfleur,  I 
think  that  they  should  be  more  extensively  planted  than  they  now 
are.  I  have  several  trees  and  they  have  always  done  well  and  have 
proven  productive.  The  Greening  and  Russett  are  down  east 
Yankees  "  and  are  tough  and  long  lived ;  but  the  kinds  which  are  first 
class  winter  varieties  here  do  not  do  so  well  in  our  more  southern 
counties.  When  I  left  home  my  Greenings  were  all  on  the  ground 
and  had  been  there  for  some  time. 

Secretary  Edgb.  I  think  it  will  be  found  that  the  trouble  with  many 
varieties  of  apples,  which  in  northern  Pennsylvania  and  New  York 
are  valuable  and  satisfactory  winter  varieties,  and  which  do  not  prove 
such  in  southern  Pennsylvania,  is  that  we  come  north,  mainly  to  New 
York,  for  our  trees.  The  bud  carries  its  season  with  it  and  thus  what 
would  be  a  winter  variety  here  and  in  New  York  becomes  an  early 
fall  variety  in  Chester  county  and  the  southern  part  of  the  State ; 
thus,  with  us  the  Baldwin  and  Falla  water,  which  here  and  in  New 
Y'ork  are  good  late  apples,  are  with  us  early  fall  apples ;  they  are  all 
off  the  trees  too  soon  to  pack  them  away  for  the  winter.  We  all  know 
that  even  the  little  bud  used  in  grafting  is  capable  of  influencing  the 
whole  character  of  the  fruit  produced  in  after  years,  and  I  think  that 
we  are  safe  in  assuming  that  one  from  a  northern  tree  will  carry  its 
season  with  it  and  that  if  a  large  number  of  grafts  be  taken  from  a 
tree  in  northern  New  York  and  grafted  in  a  large  number  of  States 
and  indifferent  latitudes,  it  will  be  found  that  all  will  ripen  and  fall 
at  above  the  same  time,  the  graft  or  bud  having  carried  its  season  with 
it.  If  this  is  correct  then  we  have  a  remedy  in  going  south  for  our 
buds  and  grafts,  but  there  we  are  met  by  the  difficulty  that  we  have 
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no  really  good  southern  late  apples ;  too  many  of  them  come  from 
the  north  and  are  good  fall  kinds.  They  do  not  remain  on  the  tree 
late  enough  for  winter  use. 

K.  S.  SeaIile  of  Susquehanna.  May  it  not  be  the  case  that  a  lack  of 
rain  may  cause  the  fruit  to  fall  early?  When  they  are  growing,  apples 
need  a  large  amount  of  moisture,  and  not  getting  it  at  the  proper  time 
may  possibly  fall  on  that  account. 

.  E.  L.  Weston.  We  notice  this  year  that  some  varieties  of  winter 
apples  which  heretofore  have  remained  on  the  tree  until  very  late,  have 
fallen  off.  We  attribute  this  to  the  warm  weather  which  followed  the 
frost  which  we  had.  We  never  noticed  to  so  great  an  extent  as  this  year. 

Question.  Do  you  raise  any  Falla  waters  in  this  county  ? 

E.  L.  Weston.  We  have  no  experience  with  that  variety. 

0.  Eves  of  Columbia.  The  diflSculty  to  which  our  Secretary  alludes 
does  exist  and  the  question  is.  as  has  been  suggested  "  What  are  you 
going  to  do  about  it?"  In  Columbia  county  out  trees  sometimes 
bloom  in  April.  We  used  to  plant  corn  when  the  apples  were  in 
blossom  but  we  cannot  do  it  now.  When  your  fruit  is  ripe,  pick  it  in 
the  barrel. 

Governor  Beaver.  A  gentleman  has  remarked  that  apples  are  the 
forerunners  of  civilization  but  I  think  that  there  is  good  cause  for  the 
belief  that  an  apple  was  the  cause  of  the  downfall  of  qs  all,  from  the 
beginning.  After  all  the  trouble  came  from  only  one  kind  of  apple 
and  probably  this  was  neither  the  Greening,  the  Baldwin  or  the  Rus- 
sett.  It  is  wonderful,  Mr.  President,  how  many  of  the  questions  raised 
by  Mr.  Grow  and  mysolf,  during  our  ride  over  from  New  Milford,have 
been  answered  here.  We  agreed  that  the  Greening  was  about  the 
best,  and  for  all  purposes  I  am  not  sure  that  we  were  not  about  right. 
But  there  is  another  question  involved  here  beside  and  beyond  that 
of  apple  growing  and  which  runs  into  the  confines  of  political  economy, 
and  that  is  the  idea  of  one  region  supplying  the  wants  and  needs  of 
another.  Does  it  not  seem  to  bring  us  closer  together?  From  here 
to  New  Milford  we  passed  piles  of  Greenings,  Pippins,  Baldwins  and 
other  varieties.  What  does  it  suggest?  Simply  that  Susquehanna 
county  should  raise  winter  apples  and  ship  them  to  points  in  the  State 
where  they  are  not  produced.  It  is  true  that  the  question  of  trans- 
portation comes  in  here  and  is  to  a  certain  extend  an  impediment  in  the 
mutual  exchange  of  products.  Another  question  and  one  which  we 
probably  will  not  be  able  to  influence  is  the  adaptability  of  our  clim- 
ate. If  your  climate  will  produce  winter  apples  and  ours  will  not, 
nothing  seems  more  reasonable  that  to  infer  than  you  should  raise 
our  winter  apples  and  we  in  return  will  produce  something  which 
you  need  and  cannot  produce  profitably. 


METHODS  AND  PROFITS  OP  STRAWBERRY  CULTURE. 


At  the  present  time  no  subject,  save  butter  making,  is  interesting 
our  farmers  more  than  fruit  culture.  Properly  conducted  there  is  a 
small  profit  in  it,  otherwise  just  as  much  of  a  loss  as  one  is  a  mind 
to  make  it.  Our  location  is  favorable  and  our  climate  and  soil  well 
adapted,  notwithstanding  the  State  Geologist  says  the  latter  is  very 
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thin ;  he  sampled  it  on  the  hills.  We  have  direct  railroad  communi- 
cation with  New  York  and  Philadelphia,  and  the  advantages  of  one  of 
the  best  local  markets  in  the  country — the  anthracite  coal  region. 
The  cities  of  central  New  York  offer  us  a  good  market  for  our  early 
fruit.  The  great  reason  why  we  don't  get  more  money  out  of  it  is 
bf  cause  we  don't  put  more  in,  thus  producing  a  greater  amount  of 
fruit  at  a  much  better  price.  As  one  of  our  own  growers  has  said : 
"  We  must  grow  such  fruit  as  will  create  a  demand  for  Susquehanna 
County  Association's  berries."  What  applies  to  berries  will  apply  to 
other  branches  of  fruit  culture.  The  average  yield  from  new  straw- 
berry beds  belonging  to  our  association  members  was  this  year  a  little 
over  one  hundred  and  fifty  bushels  per  acre,  and  we  intend  to  raise  it 
to  two  hundred  bushels.  A  number  of  our  members  went  beyond  two 
hundred  bushels  this  year.  The  trouble  is  we  still  cling  too  much  to 
the  old  bed,  the  small  varieties,  the  wide-matted  row  and  a  careless 
manner  of  picking  and  packing.  These  evils  must  be  eradicated 
before  we  can  reach  that  standard  for  which  our  aim  is  set.  But  one 
or  two  members  in  each  section  following  out  the  plan  and  getting 
two  or  three  cents  more  per  quart  will  surely  work  out  wonderful 
results.  It  is  better  than  a  thousand  theories — that  extra  two  cents. 
This  year  the  supply  of  small  fruit  was  no  where  equal  to  the  demand 
and  prices. were  satisfactory. 

The  strawberry,  like  all  members  of  the  rose  family,  appreciates  a 
favor  and  makes  faces  at  a  neglect.  Its  pulpy  receptacle  increases  in 
size  over  the  wild  varieties  much  more  than  its  sister  members  of  the 
'^rose  family  proper."  New  varieties  are  produced  from  the  seed  and 
some  of  our  own  seedlings  do  well,  but  the  great  majority  are  worth 
less.  Two  theories  are  presented  as  to  its  origin.  The  first  arose  from 
the  old  English  custom  still  used  of  putting  straw  between  the  rows 
for  a  mulch.  The  other  and  more  accepted  one  is  from  the  Saxon 
''Strae,"  meaning  straying  berries. 

The  person  who  goes  into  the  business  rough  shod,  thinking  he  is 
going  to  have  a  picnic  and  lots  of  money,  at  the  end  of  the  first  year 
will  come  out  knowing  that  he  has  had  a  picnic  and  lost  lots  of  money. 
Our  county  produced  last  year  about  ten  thousand  bushels — not  a  full 
crop.  The  average  price  above  express  and  commission  was  about 
two  dollars  and  twenty-five  cents  per  bushel. 

There  is  a  multiplicity  of  details  in  the  growing  of  small  fruits,  any 
one  of  which  neglected  will  materially  decrease  the  profits.  Great 
care  should  be  exercised  in  selecting  and  preparing  the  soil,  choosing 
plants,  setting  plants,  methods  of  culture,  care  and  cultivation  of 
plants,  manuring,  mulching,  purchasing  crates  and  baskets,  picking, 
packing,  shipping  and  marketing. 

In  this  county  four  varieties  of  soil  present  themselves,  each  with 
its  advantages  and  disadvantages.  The  clay  of  our  uplands  is  prone 
to  heave  out  the  plants,  subject  to  washing  rains,  requires  more  culti- 
vation and  ripens  the  Crescent  and  Downing  at  the  same  time  the 
river  berries  from  central  New  York  are  placed  upon  our  local  markets. 
But  one  is  more  sure  of  a  full  crop.  Jack  frost  u  not  so  apt  to  attack 
them.  You  are  quite  sure  of  a  good  growth  of  plants  and  for  very 
late  berries  such  a  soil  has  a  decided  advantage.  Rich  muck  lands 
well  drained  give  us  the  largest  crops,  but  on  such  soil  berries  should 
never  be  grown  in  wide-matted  rows.  The  gravel  beds  of  our  low 
lands  are  unsafe.   They  are  too  dry,  too  early  and  too  stony. 

However,  the  earlier  you  can  get  berries  to  market  the  better  the 
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price,  but  remember  the  frost.  The  rich,  moist  sandy  loam  of  our 
valleys  is  well  adapted  to  the  berry,  and  it  doe's  well  on  this  6oil,  cul- 
tivated in  any  manner.  Growers  who  have  such  land  have  the  advan- 
tage of  a  very  early  market,  and  by  mulching  heavily  the  late  varie- 
ties, they  are  equally  blest  with  the  late  market,  thus  avoiding  the 
local  glut.   The  frost  is  always  heaviest  on  such  soil. 

Select  land  that  has  been  cropped  at  least  two  years — never  green 
sward,  it  is  subject  to  the  red-headed  grub.   Some  say  you  are  safe 
from  its  ravages  if  the  soil  is  broken  in  the  eaily  fall  and  cross- 
plowed  just  before  winter.    Soil  must  be  moist — rich  enough  for  a 
large  crop  of  potatoes.   Plow  in  the  fall,  and  again  in  the  spring  if 
possible.   Harrow  the  ground  well  and  roll  it.   Don't  mark  it  out,  as 
you  are  prone  to  get  the  plants  so  deep  that  the  first  rains  will  cover 
the  crowns.    Get  your  plants  from  a  neighbor,  if  you  have  to  pay 
twice  as  much  for  them.    We  never  have  had  success  with  foreign 
plants,  only  in  introducing  into  our  beds  the  strawberry  worm  and 
other  pests.   Dont  get  them  until  you  are  ready  to  set  them.  Pur- 
chase several  varieties  and  see  which  does  the  best.   Sometimes  a 
berry  will  do  well  on  one  soil  and  be  a  total  failure  on  another. 
You  should  have  about  an  equal  number  of  the  pistilate  and  herma- 
phrodite varieties — ^the  latter  is  a  perfect  flowering  berry,  and  can  be 
distinguished  by  its  anthered  stamens  sticking  up  in  various  parts  of 
the  flower.   The  hermaphrodites  that  do  the  best  with  us  are  the 
Chas.  Downing,  Sharpless,*  Miner's  and  Wilson's;  the  pistilates  are 
Crescent  and  Manchester.   Pistilates  are  best  yielders.   Don't  invest 
too  much  in  fancy  varieties;  leave  that  to  the  man  who  has  money  to 
spend  rather  than  to  raise.    Set  in  the  spring  as  early  as  the  ground 
will  allow.    Use  a  line ;  tie  colored  strings  every  twelve  inches  for 
hill  culture,"  every  sixteen  inches  for  matted  rows  unless  soil  be 
very  moist  and  rich,  then  twenty  inches,  or  even  twenty-four  will  do. 
Take  up  plants,  clean  with  a  potato  digger — ^you  don't  cut  the  roots. 
It  is  best  to  set  out  each  year  a  small  bed  just  for  plants.   Scatter  the 
roots,  lay  them  deep,  firm,  well,  and  don't  cover  the  crowns.    As  fast 
as  plants  die  out  set  in  new  ones.   There  are  several  methods  of  cul- 
ture, each  requiring  diS'erent  treatment. 

Most  growers  cling  to  the  wide-matted  rows.  Plants  are  set  sixteen 
to  twenty-four  inches  by  five  or  six  feet,  and  a  row  of  potatoes  or  com 
planted  between  them.  The  advantages  are  no  loss  of  ground  the  first 
year,  loss  plants  to  set,  not  so  much  cultivating,  and  gives  the  red- 
headed grub  more  to  work  upon. 

The  disadvantages  are  smaller  plants,  smaller  berries,  hard  work  to 
keep  centers  clean,  center  of  row  is  exhausted  to  furnish  runners,  apt 
to  be  too  thick,  and  best  berries  are  mashed  by  the  pickers  or  the 
clusters  broken  down. 

In  hills  plants  are  set  twelve  inches  by  three  or  three  and  one-half 
feet  and  shoots  not  allowed  to  run.  The  advantages  are  larger  berries 
with  a  few  varieties ;  more  bushels;  better  if  you  are  going  to  run 
beds  two  years;  not  so  hard  to  keep  clean,  and  less  berries  to  handle 
for  the  same  profits.  The  disadvantages  are — more  subject  to  frost,  less 
bushels  with  same  care,  takes  more  time  to  cultivate,  pests  are  more  apt 
to  destroy  plants  and  it  requires  so  many  plants.  Narrow  matted  rows 
are  set  sixteen  to  twenty  inches  by  three  and  one-half  feet,  if  ground 
is  poor;  four  feet,  if  rich;  and  runners  are  kept  off  until  the  plants 
are  well  started,  then  allowed  to  fill  in,  not  too  thick.  The  advan- 
tages are  a  combination  of  the  good  points  in  the  other  two  methods ; 
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by  rejecting  the  disadvantages  of  each  of  them.   We  have  secured 
the  largest  crops  by  this  method  and  nearly  as  fine  berries  as  by 
culture." 

There  may  be  those  who  have  produced  more  bushels  of  berries  by 
"  hill  culture,"  but  I  have  never  met  them.  Most  growers  let  just 
enough  runners  grow  to  form  the  narrow- matted  row,  and  then  say 
they  keep  their  plants  in  hills.  Don't  let  the  weeds  get  started.  Oul- 
tivate  and  hoe  just  enough  to  keep  the  plants  clean  and-ground  loose. 
Don't  "  hill  up  "  the  rows  or  dig  out  around  the  plants  so  as  to  expose 
the  roots;  never  cover  up  the  crowns.  When  plants  are  well  started 
— about  first  of  June — put  on  four  hundred  pounds  bone  dust  to  the 
acre.  Wood  ashes  are  good  enough  if  you  have  an  abundance  of  them. 

We  put  on  phosphates  or  ashes  twice  during  the  season ;  it  pays.. 

Late  in  the  fall  we  put  on  twenty-five  loads  horse  manure  per  acre. 
This  furnishes  a  partial  mulch  and  feeds  the  plants  in  the  spriag. 
Near  the  close  of  winter  put  on  straw  for  mulch ;  put  it  on  just  before 
or  ju  t  after  a  storm.  The  mulch  keeps  berries  clean  and  holds  moist- 
ure nearer  the  surface. 

In  the  spring  scrape  the  straw  partially  off*  the  plants  into  the  rows. 
If  you  want  berries  late,  leave  this  until  plants  begin  to  peak  out.  The 
The  '^Disbron  Climax"  crate  (thirty-two  quarls),  manufactured  at 
Rochester,  gives  us  good  satisfaction.  It  has  one  objection — the  sides 
being  made  of  sheet  iron,  squash  out  when  several  crates  are  placed  on 
top  of  each  other.  The  small  basket  well  mled  gives  best  satisfaction. 
You  will  send  out  good  baskets ;  you  will  get  back  poor  ones.  Expect  it, 
and  don't  grumble.  You  will  need  enough  crates  to  market  nearly  half 
of  your  crop  at  one  time ;  you  should  have  one-half  as  many  extra 
baskets  as  you  have  in  your  crates.  Select  pickers  who  are  old  enough 
to  have  some  judgment;  give  them  their  rows  for  the  season;  don't 
let  them  take  more  than  six  baskets  into  the  field  at  one  time;  don't 
allow  them  to  shingle  the  top  with  the  largest  berries  or  the  bottom 
with  leaves  and  green  clusters — better  the  former;  have  an  overseer; 
pay  pickers  by  the  day.  The  bulletin  board  is  better  than  the  ticket 
system,  if  you  pay  by  the  quart,  as  there  is  no  loss  of  tickets.  Don't 
put  leaves  on  berries  or  turn  the  top  ones,  unless  it  be  at  the  first  of 
the  season ;  it  makes  them  mussy. 

You  can't  very  well  pick  too  green. 

Don't  pick  nubby  or  small  berries;  they  don't  pay  for  marketing. 
Pack  with  care  and  place  poorest  layer  on  top ;  it  accommodates  the 
station  boys  and  train  hands.  See  that  boxes  are  tight  in  the  crates. 
If  berries  are  overripe  Saturday  afternoon,  pick  them  and  keep  in  a 
dry,  cool  place  until  Monday  morning ;  then  pack  and  put  them  upon 
the  market. 

Many  of  our  growers  live  twelve  or  fourteen  miles  from  their  ship- 
ping station,  and  they  have  to  take  great  care  in  picking  and  packing. 
Don't  ship  any  more  berries  to  wholesale  dealers  than  you  are  obliged 
to.  The  cost  of  raising  an  acre  of  strawberries  is  much  more  than 
one  would  think  for. 

Cost  of  faU  plowing,   |2  00 

Cost  of  spring  fitting,   3  00 

Seven  thousand  plants,   14  00 

Setting  the  same,   10  00 

Cultivating  and  hoeing  six  times   30  00 

Four  hundred  pounds  *'bone  dust,"   8  00 

Twenty-five  loads  manure  and  hauling,,   32  00 

Mulchmg,   10  00 

Loss  on  crates  and  baskets,   20  00 
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Uncovering,  

Picking  one  hundred  and  fifty  bushels, 

Carting,  

Marketing  expenses,  


Z2  00 

90  00 
25  00 
20  00 


Total, 


?267  00 


To  this  we  may  add  seventy-five  dollars  for  express  and  commission, 
making  a  total  of  three  hundred  and  forty-two  dollars,  or  seven  cents 
per  quart,  even  if  we  are  sure  of  a  crop.  When  berries  sell  for  less 
than  seven  cents  a  quart,  you  get  nothing  more  than  the  price  of  labor, 
and  the  rent  of  land  is  out  of  the  question. 

Now,  if  you  add  to  this  the  expense  of  cultivating  one  year  of  every 
five  for  nothing,  you  will  see  that  berries  must  sell  for  ten  cents  per 
quart  in  order  to  return  the  grower  a  good  rent  for  his  land.  The 
greater  the  number  of  bushels  raised  per  acre  the  greater  the  profits. 


R.  S.  Searle  of  Susquehanna.  Will  not  the  horse  manure,  which  you 
state  that  you  use  to  cover  your  plants,  carry  seeds  of  weeds  into  your 
patch  ? 

G.  R.  Ressiguie.  There  is  a  great  difierence  about  horse  manure 
about  that;  if  the  hay  fed  to  the  animals  contains  many  weeds  and 
they  were  allowed  to  ripen  the  seeds  before  cutting,  many  of  the  seeds 
will  escape  the  digestive  organs  and  will  thus  carry  weeds  into  the 
strawberry  patch,  but  I  am  very  careful  to  know  something  of  the  hay 
fed  to  the  horses  and  the  straw  used  in  the  manure. 

Dr.  J.  t.  Edge  of  Chester.  We  have  with  us  a  gentleman  who  is 
known  all  over  the  State,  and  I  should  be  glad  to  have  him  address  us 
upon  the  strawberry  question  or  upon  any  topic  he  may  select. 

Hon  G.  A.  Grow.  1  am  not  an  authority  upon  strawberry  culture 
and  could  get  along  much  better  with  pumpkins.  I  came  over 
from  New  Milford  with  the  Governor,  and  on  our  way  we,  as  we 
thought,  fully  discussed  the  apple  question,  but  after  hearing  the  es- 
say I  find  that  we  barely  touched  upon  some  of  its  most  prominent 
points.  No  one  man  or  one  section  can  produce  profitably  all  that  it 
requires:  if  the  members  of  the  Board  want  our  Susquehanna  county 
apples  let  them  come  up  here  and  live  and  thus  save  the  cost  of  trans- 
portation, of  which  Mr.  Searle  complains  so  much.  Now,  Mr.  Presi- 
dent, I  am  just  from  our  centennial,  and  have  been  talking  there  and 
at  any  rate  I  am  like  the  Irishman,  who,  during  a  severe  storm  at  sea 
noticed  that  all  of  the  passengers  were  engaged  in  prayer,  thought  he 
must  take  a  part  and  so  he  commenced  somewhat  in  this  way  :  "Oh 
good  Lord  you  know  that  I  am  not  one  of  the  kind  that  is  always 
troubling  you,  and  therefore  please  grant  my  request." 

J.  A.  Herr  of  Clinton.  I  feel  certain  that  we  in  Clinton  county 
might  raise  strawberries  and  send  them  up  here  to  pay  for  the  apples 
which  we  all  want  so  badly ;  we  can  raise  them  at  three  cents  per 
quart,  the  essayist  puts  the  cost  at  ten  cents  I  believe. 

G.  Hiester  or  Dauphin.   Will  the  author  of  the  essay  explain  the 
use  of  the  bulletin  board  to  which  he  alludes  in  his  essay  ? 

G.  R.  Ressiguie.  The  names  of  all  of  our  pickers  are  written  in  a  . 
column  on  the  bulletin  board,  and  when  John  Jones  come  up  with  six 
boxes  or  baskets  we  write  the  figure  six  in  the  column  opposite  to  his 
name ;  when  the  next  comes  he  is  in  like  manner  credited  with  the 
number  picked  and  brought  in  at  that  time  ;  then  at  the  end  of  each 
day  we  can  readily  tell  exactly  how  many  boxes  or  baskets  each  one 
has  picked,  and  we  can  settle  with  each  accordingly. 
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G.  HiESTER  of  Dauphin.  I  use  tickets,  and  when  a  picker  brings  in 
five  boxes  I  give  him  a  ticket  with  the  figure  five  on  it,  at  any  time 
when  he  has  enough  tickets  he  can  exchange  them  to  the  amount  of 
fifty  for  one  ^'fifty"  ticket ;  if  he  loses  his  ticket  he  loses  his  money 
for  picking ;  we  only  redeem  tickets  that  are  presented,  we  keep  no 
accounts  with  the  pickers. 

G.  R.  Ressiguib.  We  have  tried  the  ticket  system  for  a  number  of 
years  and  have  discarded  it  for  the  system  which  I  have  described  ; 
when  we  had  the  ticket  system  we  frequently  had  quarrels  among  the 
boy:?;  tickets  were  stolen  or  lost;  with  the  bulletin  board  all  danger 
from  these  sources  is  avoided,  and  we  can  at  any  time  see  exactly  what 
each  picker  is  doing  and  each  one  can  see  that  his  account  is  fairly- 
kept  ;  all  are  satisfied,  and  we  like  the  plan  much  better. 


The  subject  upon  which  I  have  been  requested  to  write  embraces 
so  much  that  a  full  discussion  of  it  would  require  all  the  time  set 
apart  for  the  continuance  of  this  meeting.  The  fact  of  its  having 
been  named  shows  an  interest  concerning  it,  and  such  a  call  reveals 
a  duty  which  each  one  of  us  should  strive  to  perform  according  to  the 
knowledge  which  he  possesses.  While  neither  this  essay,  nor  the 
remarks  which  it  may  call  out,  can  fully  set  forth  fruit  culture,  and 
send  us  home  with  all  the  information  that  is  desired,  we  certainly 
can  be  helpful  to  each  other  even  if  we  touch  the  question  in  only  a 
few  of  its  points,  and  consider  them  in  the  most  general  way.  This 
much,  at  least,  let  us  try  to  do. 

For  several  reasons  it  may  be  claimed  that  fruit  culture  is  a  mat- 
ter of  suflScient  importance  to  merit  the  attention  of  every  farmer. 
If  there  were  no  other  reason,  I  would  say  that  the  simple  fact  that 
attention  to  it  does  much  to  break  the  monotony  of  ordinary  agricul- 
ture, presents  it  as  a  pursuit  of  which  he  should  have  practical  knowl- 
edge. It  is  not  antag6nistic  to  other  departments  of  his  business,  it 
does  not  unfit  him  for  the  growing  of  grain  or  the  raising  of  stock, 
but  actually  helps  him  in  them  by  affbrding  him  relief  from  too  con- 
stant attention  to  them,  and  giving  a  kind  of  recreation  which  a  man 
may  indulge  in  even  if  he  be  a  hard  working  farmer.  Much  can  be 
done  at  it  in  the  odd  moments  when  one  is  waiting  for  the  best  hour 
to  do  more  important  work,  or  when  health  or  the  weather  forbids 
labor  in  directions  where  lie  his  chief  desires.  At  such  times  the 
setting  out  of  a  few  plants,  the  pruning  of  a  tree,  or  the  training  of  a 
vine  will  give  a  pleasure  which  no  thoughtful  man  will  despise. 

But  some  attention  to  fruit  culture  on  the  part  of  farmers  in  gen- 
eral is  advisable  for  the  additional  reason  that  it  is  a  step  in  the  direc- 
tion of  mixed  farming — a  system  much  less  followed  than  it  should  be, 
as  is  indicated  by  the  independence  and  pecuniary  profit  which  it 
brings  the  individual  farmer,  and  the  large  degree  to  which  it  pro- 
motes the  general  welfare.  The  ownership  of  a  number  of  fruit- bear- 
ing trees,  plants  and  vines  well  suited  to  the  soil,  climate  and  market 
demands  of  one's  locality,  gives  him  a  great  advantage  in  the  effort  to 
make  farming  pay.   It  does  much  to  add  variety  to  the  produce  which 
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he  offers  consumers  in  his  neighborhood,  thus  inducing  them  to  prefer 
to  deal  with  him;  and  for  a  large  part  of  the  year  it  gives  him  some- 
thing to  sell  which  is  always  in  demand,  and  which,  in  the  maturity 
ot  the  plants  and  trees,  pays  better  than  any  equal  expenditure  of 
moaey  or  labor  on  the  farm,  except,  perhaps,  bee  keeping. 

In  its  bearing  on  the  exceeding  important  question  of  health — the 
health  of  the  farmer  and  all  the  members  of  his  household — I  pre- 
sume no  one  will  deny  that  the  raising  and  consuming  of  fruits  is  one 
of  the  most  certain  methods  of  securing  and  preserving  this  great 
blessing.  For  various  reasons  farmers  are  great  consumers  of  flesh. 
To  use  this  article  of  food  less  frequently,  and  to  choose  home-grown 
fruits  as  a  substitute,  would,  undoubtedly,  be  more  healthful,  less  ex- 
pensive, and  require  much  less  labor  on  the  part  of  the  female  por- 
tion of  the  household.  Each  of  these  reasons  is  sufficiently  important 
to  demand  the  favorable  consideration  of  a  man  who  is  progressive 
enough  to  be  interested  in  the  State  Board  of  Agriculture  and  to  at- 
tend its  meetings. 

In  a  rapid  glance  at  this  subject,  which  is  all  that  the  time  will  al- 
low us,  it  will  be  well  to  notice  some  of  the  errors  concerning  it  which 
are  most  common.  One  which  is  very  frequently  made  is  in  the  selec- 
tion of  varieties.  Old  varieties,  as  the  Isabella,  among  grapes ;  the 
Angers,  among  quinces,  and*  the  White  Dojenne,  among  pears,  are 
still  planted;  but  in  comparison  with  many  new  kinds,  they  are  un- 
worthy of  consideration.  These  who  depend  upon  them  are  disap- 
pointed, and  justly  conclude  that  fruit  culture  is  neither  pleasant 
nor  profitable. 

Mistakes  are  made  as  to  the  age  and  condition  of  trees,  plants  and 
vines  at  the  time  of  setting  out.  Those  that  are  old  and  large  find 
preference ;  whereas,  other  things  being  equal,  we  are  more  likely  to 
secure  success  if  we  select  those  that  are  young,  even  if  they  are 
small.  A  great  wrong  is  done  in  transplanting  by  the  mangling  of 
the  roots  and  the  iailure  to  shorten  the  branches  in  proportion  to  the 
loss  of  roots.  Many  a  tree  and  vine  is  lost  because  he  who  sets  it  out 
permits  all  its  branches  to  remain,  whereas  a  proper  reduction  of 
them  to  suit  the  condition  of  the  roots  would  have  required  the  re- 
moval of  the  greater  part  of  them. 

That  which  is  called  "  pruning,"  as  that  work  is  generally  performed, 
is  an  endless  contributor  to  failure  in  the  growing  of  fruit.  The  cus- 
tom is  to  neglect  the  tree  or  vine  in  its  early  life,  when  but  little  care 
would  be  required  to  give  it  proper  form ;  and  then,  after  years  of 
neglect,  attack  it  with  axe  and  saw,  in  freezing  weather,  and  cut  and 
mangle  it  to  such  a  degree  that  all  beauty  is  destroyed  and  little  is 
left  but  life,  and  that  of  but  little  use. 

Another  evil  is  in  not  caring  for  the  fruit  which  is  raised.  Much  of 
it  is  picked  at  an  improper  time,  when  it  is  neither  so  palatable  nor  so 
salable  as  it  would  be  if  good  judgment  were  used.  Much  is  almost 
wholly  uncared  for  after  its  maturity,  so  that  a  large  portion  of  it  is 
lost  by  decay,  and  the  remainder  is  taken  to  market  in  such  a  condition 
that  the  money  returned  for  it  is  very  small  Proper  assorting,  scrupu- 
lous cleanness  and  fairness  in  measuring  in  marketing,  together  with 
a  large  use  of  the  processes  of  drying,  evaporating  and  canning,  will 
successfully  handle  large  crops  of  fruit  and  so  increase  the  grower's 
bank  account  as  to  put  him  on  the  aflSrmative  side  of  the  question, 
"  Does  farming  pay  ? " 

I  claim  that  every  landholder  should  be  a  grower  of  fruit.  He 
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should  grow  not  only  enough  for  his  own  household,  but  also  do  some- 
thing towards  supplying  the  demand  which  will  come  from  people  in 
his  neighborhood  who  cannot  raise  fruit  for  themselves.  More  than 
that,  he  should  consider  it  his  right  and  duty  to  compete  as  far  as  prac- 
ticable with  other  fruit  growers  who  supply  markets  which  are  at  a 
distance  from  himself.  Often  he  will  find  that  it  is  the  distant  market 
which  pays  him  best. 

He  can  do  much  in  the  raising  of  trees,  vines  and  plants  for  himself. 
A  little  nursery,  a  kind  of  "catch-all,"  in  which  he  can  raise  stock  to 
be  transplanted,  test  varieties,  &c.,  will  occupy  little  space,  cost  little 
money, preserve  many  a  plant  until  a  place  is  found  for  it,  save  many 
a  dollar,  afford  an  attractive  school  for  the  children,  and  give  much 
pleasure. 

When  setting  out  trees,  &c.,  it  will  be  found  advantageous  to  plant 
them  in  long  rows,  as  this  arrangement  favors  their  cultivation  while 
they  are  young  by  the  aid  of  a  horse.  As  a  rule,  hoed  crops  may  be 
planted  between  the  rows  until  the  fruit  comes  into  bearing,  with  ad- 
vantage as  to  receipts  and  no  injury  to  the  trees. 

It  is  well  to  plant  annually  instead  of  at  intervals  of  several  years. 
Injury  and  death  are  continually  assailing  our  orchards  and  vineyards 
and  berry  patches ;  and  a  cessation  of  planting  for  a  few  years  will 
make  inroads  upon  our  productive  stock  which  will  materially 
diminish  its  profitableness.  Moreover,  new  varieties  are  announced 
almost  every  year,  some  at  least  of  which  come  so  well  indorsed  that 
we  may  set  out  a  few  on  our  grounds  with  but  little  fear  of  unsatisfac- 
tory result.  And,  still  further,  is  it  not  the  duty  of  every  enterprising 
farmer  to  take  some  part  in  the  important  work  of  experimenting, 
whereby  the  unworthy  candidates  for  favor  will  be  detected,  and 
those  which  merit  general  adoption  will  be  enabled  to  prove  their 
worth,  so  far  as  his  locality  is  concerned  ?  Moreover,  the  claim  of 
posterity  to  have  ready  for  their  use  enough  of  the  very  best  fruits  we 
can  leave  them  is  one  which  every  lover  of  the  Golden  Rule  will  ad- 
mit; and  even  he  in  whom  self-love  is  dominant  will  find  that  in  pre- 
paring his  farm  to  gratify  his  successors  with  the  finest  of  fruits  he  is 
first  of  all  blessing  himself  with  the  same.    For  the  old  adage, 

"  He  that  plants  pears 
Plants  for  his  heirs," 

does  not  mean  that  he  will  not  live  to  enjoy  the  result  of  his  labors ; 
but  that  the  pear  tree,  though  slow  to  mature,  will  live  so  long  as  to 
afibrd  pleasure  to  his  descendants  as  well  as  to  himself. 

In  selecting  the  kinds  we  would  set  out  it  is  wise  to  prefer  those 
which  have  proven  hardy  in  our  neighborhood  and  well  adapted  to 
our  peculiar  soil.  A  variety  which  does  well  elsewhere  may  not  be 
suited  to  our  own  grounds.  Much  loss  of  time  and  money  has  been 
caused  by  overlooking  this  point.  For  example,  the  Catawba  grape 
ranks  as  number  one  in  a  few  localities  in  Pennsylvania,  but  in  the 
majority  of  our  counties  it  is  utterly  unsatisfactory.  The  King  apple, 
of  western  New  York,  does  well  there,  just  as  the  much  abused 
nurseryiiien  from  that  section  tells  us ;  but  it  is  not  a  good  variety  in 
most  parts  of  our  State. 

It  should  be  our  aim  to  have  our  collection  of  fruits  embrace  not 
only  apples,  a  few  cherries,  fewer  peaches  and  a  pear  tree  or  two,  but 
also  quinces,  grapes,  currants,  gooseberries,  strawberries,  raspberries 
and  blackberries.  If  one  is  sufficiently  advanced  to  have  on  his 
premises  a  poultry  house  let  him  go  further  and  attach  to  it  a  chicken 
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yard  in  which  he  will  plant  a  half  dozen  plum  trees,  and  he  will 
thus  add  to  his  fruit  supply  an  annual  crop  of  plums,  in  spite  of  the 
curculio. 

Having  raised  the  fruit  the  right-minded  farmer  will  see  to  it  that 
those  who  first  and  most  constantly  partake  of  it  are  the  members  of 
his  own  household.  While  it  is  wise  to  grow  some  fruit  that  we  may 
sell  and  make  money  it  is  wiser  to  hav^  all  at  home  eat  enough  to 
make  them  love  home  and  keep  in  good  health. 

Having  commenced  the  good  work  of  setting  out  and  caring  for 
fruit  trees,  vines  and  plants  the  farmer  should  never  cease  from  it. 
Year  by  year  as  age  steals  on  him  this  commendable  interest  should 
be  a  proof  of  his  taste,  sound  judgment  and  kind  regard  for  those  who 
shall  come  after  him.  As  he  turns  his  face  lo  life's  setting  sun  he 
should  aim  to  leave  the  world,  as  fully  as  he  can,  a  garden  of  fruits 
and  flowers,  as  it  was  when  the  Creator  gave  to  the  first  man  in  his 
innocency  tne  command  to  live  upon  the  fruit  of  the  trees  which  he 
was  to  drees  and  to  keep. 


By  divine  ordinance  we  are  doomed  to  labor  for  what  we  eat.  The 
growing  of  fruits  is  no  exception  to  this  decree. 

Everything  of  value  seems  to  cost  labor  in  proportion  to  its  worth, 
whether  it  be  the  product  of  the  soil,  of  the  mine,  or  the  mechanism 
of  man's  hand,  and  we  usually  appreciate  it  according  to  this  standard 
of  value. 

The  value  of  fruits  is  measured  largely  by  this  same  gauge. 

The  inducements  to  fruit  growing  are  numerous  and  inviting, 
while  the  hindrances  and  objections  to  it  may  be  said  to  be  equally 
plenty  and  discouraging.  A  few  thoughts  on  both  sides  of  this  ques- 
tion will  be  briefly  presented  in  this  paper. 

We  will  first  consider  the  favorable  side,  and  present  some  of  the 
inducements  to  fruit  growing. 

The  vast  majority  of  the  people  of  the  earth  have  a  strong  natural 
appetite  for  fruits  in  all  their  variety.  This  appetite  increases  as  we 
leave  the  frigid  and  approach  the  torrid  zone.  Fruit  is  beautiful  to 
the  eye  and  tempting  to  the  palate.  It  forms  a  large  part  of  our  diet 
and  is  the  healthful  and  delicious  part  of  it.  The  supply  has  never 
equalled  the  demand  and  probably  never  will  if  an  equable  distribu- 
tion be  madfe.  It  is  of  such  variety  in  quality,  time  of  ripening,  length 
of  season  as  to  be  available  fresh  in  some  of  its  forms  to  almost  every 
person  everywhere  and  at  all  times.  It  can  also  be  preserved  in  vari- 
ous ways  so  as  to  be  carried  to  all  habitable  parts  of  the  earth,  from 
the  Esquimaux  to  the  Hottentott,  giving  variety  to  their  diet,  and 
health  to  the  consumer.  The  health  of  mankind  largely  depends  upon 
the  consumption  of  fruit,  which  in  its  great  variety  serves  to  free  us 
from  the  evil  effects  of  a  diet  consisting  largely  of  animal  food. 

These  are  suflicient  reasons  why  fruit  should  be  grown  wherever  the 
natural  conditions  for  growth  are  favorable. 

Some  of  the  more  direct  influences  to  fruit  culture  are  the  fol- 
lowing : 
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Fruit  growers  are  chiefly  employed  in  the  open  air,  and  consequently 
are  healthy  and  vigorous.  Their  labor  is  cleanly  and  free  from  the 
noxious  odors  common  to  employment  in  many  other  occupations- 
It  is  also  varied  and  freed  from  the  monotony  of  mechanical  labor. 

The  daily  contact  with  nature  and  her  works  in  all  their  beauty  and 
variety,  from  the  development  of  the  earliest  bud  to  the  coloring  and 
falling  of  the  last  leaf;  from  the  unfolding  of  the  tenderest  blossom  to 
the  maturity  of  the  latest  fruits,  gives  an  inspiration  to  labor  that  can 
be  derived  from  no  other  source. 

The  propagation  and  cultivation  of  fruits  afford  abundant  opi)or- 
tunities  to  the  ambitious  mind  for  further  development.  The  possi- 
bilities of  fruit  culture  are  unlimited  to  human  minds. 

When  we  consider  that  our  most  luscious  fruits  originally  sprung 
from  the  most  common,  disagreeable,  inferior,  natural  product,  and 
were  brought  to  their  present  state  of  perfection  by  the  careful  intel- 
ligent selection  and  cultivation  of  the  fruit  grower,  we  are  led  to  the 
inquiry,  "  What  may  not  the  future  bring  to  us?" 

The  improvements  in  our  common  fruits  by  cultivation,  hybridiza- 
tion and  inoculation  is  ample  evidence  of  what  the  intelligent  pomo- 
logist  has  done,  and  affords  great  inducements  to  the  ambitious  mind 
to  further  experiment  and  investigation. 

The  vital  find  pivotal  question  in  fruit  growing  is,  "  Does  fruit  grow- 
ing pay  ?" 

This  depends  upon  various  circumstances  and  conditions  coupled 
with  the  intelligence  and  thrift  of  the  grower. 

In  an  average  good  location  and  an  average  season  the  intelligent 
and  industrious  grower  will  certainly  reap  a  fair  reward  for  his  labor. 
The  risks  are  no  greater  than  in  any  other  agricultural  pursuit, 
while  the  chances  of  large  profits  are  largely  increased. 

The  hindrances  to  success  are  legion,  but  the  quality  and  variety  of 
the  products  are  so  great,  that  an  entire  failure  is  scarcely  possible. 

The  wide-awake  grower  will  study  his  market  and  its  wants,  and 
will  select  such  character  of  soil  as  will  by  proper  management  pro- 
duce the  desired  product ;  then  by  the  use  of  the  proper  fertilizers  and 
cultivation  he  can,  with  a  great  degree  of  confidence,  expect  a  reward 
for  his  labor.  He  will  also  need  to  study  the  most  improved  appli- 
ances in  cultivating,  gathering,  handling  and  preserving  his  products, 
so  as  to  have  them  in  the  best  possible  condition,  and  marketed  at  the 
most  advantageous  time. 

It  is  also  important  that  he  has  the  proper  name  of  each  variety  of 
his  fruits  and  sells  it  by  that  name.  This  seemingly  unimportant  and 
commonly  neglected  matter  can  scarcely  be  over  rated. 

When  a  choice  variety  of  fruit  becomes  known  to  the  public  by  a 
proper  name,  it  is  sought  for  by  that  name  and  commands  a  price  to 
correspond  with  its  quality. 

It  is  not  a  difficult  task  for  the  grower  to  familiarize  himself  with  all 
the  varieties  of  fruit  he  cultivates,  and  to  cultivate  too  many  varieties 
is  neither  desirable  nor  profitable. 

We  must  also  remember  that  the  business  of  a  fruit  grower  is  not 
made  in  a  single  season.  It  frequently  requires  years  of  patient  toil 
and  study  to  establish  a  successful  business.  A  reputation  once  es- 
tablished in  fruit  growing  brings  with  it  a  remuneration  commensu- 
rate with  the  time  and  labor  expended  in  acquiring  it. 

Another  important  inducement  to  fruit  growing  is  the  fact  that  in- 
telligent men  who  make  fruit  growing  a  specialty  are  scarce  and  in 
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demand.  Let  each  one  for  a  moment  glance  over  the  community  in 
vhich  he  lives  and  see  how  many  he  can  enumerate.  He  will  be  truly 
surprised  at  their  scarcity.  Surely  the  field  is  large  but  the  skilled 
laborers  are  few." 

Our  markets  are  seldom  overstocked  with  good  fruit,  and  each 
year  brings  greater  facilities  for  its  cheap  distribution  over  a  larger 
extent  of  territory,  thus  enabling  the  grower  to  vary  his  market  and 
enhance  his  profits. 

After  enumerating  some  of  the  inducements  to  fruit  growing,  it  is 
but  just  and  fair  that  we  should  look  upon  the  adverse  side  of  the 
question  and  note  some  of  the  hindrances. 

We  have  already  stated  their  name  is  legion.  Many  of  them  may 
be  overcome  but  some  are  beyond  our  control. 

The  first  and  most  important  of  these  is  a  want  of  a  proper  situation. 
It  is  the  minority  of  farmers  who  have  farms  suited  to  general  fruit 
culture,  although  the  majority  may  successfully  grow  some  kinds  of 
fruits. 

The  peculiar  situation,  character  of  soil  and  degree  of  elevation  are 
to  be  carefully  considered.  It  would  be  folly  to  attempt  to  grow 
peaches  extensively  in  a  locality  where  the  trees  are  in  great  danger 
of  being  killed  by  frost,  or  to  grow  apples  on  land  poorly  drained. 
Yet  plums  might  be  grown  successfully  on  these  grounds.  A  proper 
situation  is  of  primal  importance. 

A  very  great  hindrance  to  fruit  growing  is  the  insect  enemies  to 
both  trees  and  fruits.  The  principal  of  these  insects  are  the  borer  in 
apple,  quince  and  peach,  the  codling  moth  in  the  apple  and  pear,  the 
curculio  in  the  plum,  pear  and  apricot  and  the  caterpillar  on  almost 
all  kinds  of  fruit. 

These  pests  may  be  largely  overcome,  but  it  requires  time,  patience 
and  perseverance.  A  constant  warfare  during  the  proper  season  against 
these  enemies  is  necessary  to  success. 

Another  objection  to  fruit  growing  is  the  time  required  to  realize 
from  the  labor  and  investment.  The  cultivation  of  fruits  is  a  life  work 
and  should  be  commenced  early  in  life  to  allow  proper  time  to  ex- 
periment with  and  test  varieties  of  fruits.  The  inexperienced  should 
begin  on  a  moderate  scale  and  enlarge  as  time  and  experience  show  it 
to  be  profitable.  We  can  have  access  to  books  and  periodicals  con- 
taining the  experiences  of  others,  of  which  we  should  avail  ourselves. 
The  experience  of  others  in  our  own  immediate  neighborhood  would 
be  doubly  valuable. 

We  cannot  be  too  careful  in  the  selection  of  the  proper  nursery 
stock  to  begin  with.  The  dissatisfaction  arising  from  mistakes  in  deal- 
ing with  unreliable  nurserymen  or  unscrupulous  dealers  and  agents 
has  been  a  prolific  source  of  mischief  to  fruit  culture.  The  mistakes 
of  even  reputable  nurserymen  have  often  caused  great  dissatisfaction 
to  the  grower.  My  own  experience  in  this  matter  has  been  very  an- 
noying, although  exercising  great  care  in  purchasing  from  reliable 
nurserymen.  Another  drawback  to  fruit  culture  extensively  is  the 
fact  that  it  requires  considerable  capital  and  time  to  purchase  and 
properly  equip  a  fruit  farm. 

The  inducements  to  lessen  labor  and  quicken  results  with  less  capi- 
tal off'ered  by  various  other  industries,  is  probably  the  greatest  draw- 
back to  fruit  growing. 

We  are  all  looking  for  quick  returns  from  our  investments  and  la- 
bor in  this  age  of  steam  and  electricity,  and  it  is  but  the  few  who  are 
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willing  to  work  and  patiently  wait  for  the  results  to  be  obtained  in 
the  cultivation  of  our  large  fruits. 

In  considering  the  arguments  for  and  against  fruit  growing,  we 
draw  the  following  conclusions : 

The  person  who  makes  a  specialty  of  growing  fruits  must  seek  a  lo- 
cation where  the  natural  advantages  of  situation,  soil  and  climate  are 
favorable  to  the  business.  Then,  with  an  adaptation  to  the  business 
and  an  energy  worthy  of  the  occupation,  he  cannot  fail  to  reap  a  rich 
reward  for  his  labor,  both  in  the  pleasue  it  affords  and  the  money  it 
brings. 

The  average  farmer  will  do  well  to  select  his  most  favorable  spot, 
and  cultivate  the  fruits  that  will  best  succeed  with  him. 

There  are  few  farms  so  unfavorably  located  as  to  be  incapable  of 
producing  some  of  our  valuable  fruits.  He  should  study  carefully  the 
situation,  and  gradually,  as  experience  teaches,  extend  his  planting  of 
fruits  of  the  kind  and  varieties  which  prove  profitable,  remembering, 
however,  not  to  plant  more  than  he  expects  to  be  able  to  cultivate. 

This  is  a  duty  we  owe,  not  only  to  ourselves,  but  to  those  who  suc- 
ceed us.  It  requires  years  of  time  to  obtain  the  best  results  from  our 
large  fruits.  We  are  indebted  to  our  ancestors  for  many  of  the  fruits 
we  now  enjoy,  therefore  it  is  not  only  a  duty,  but  should  be  a  pleasure 
to  plant  and  cultivate  for  those  who  follow  us. 

It  is  our  duty  to  aflford  to  the  public  as  great  an  opportunity  as  pos- 
sible to  learn  the  value  of  fruit  as  an  article  of  food,  also  to  learn  of 
its  proper  name  and  varieties,  and  of  its  quality  and  uses.  To  this 
end  we  should  seek  to  make  our  agricultural  fairs  not  mere  places  of 
amusement,  but  a  school  of  instruction,  where  people  will  be  the  wiser 
and  better  for  having  attended  them. 

More  generous  premiums  should  be  offered  for  the  various  kinds  of 
our  valuable  fruits,  properly  named^  both  in  their  natural  condition 
and  preserved  for  family  use,  thus  inviting  a  larger  and  better  display 
of  this  most  valuable  of  exhibits. 

Then  we  should  have  a  committee  to  examine  and  judge  these  ex- 
hibits, who  ars  competent  to  correct  errors  in  wrongly  named  exhibits, 
and  name  varieties  not  already  named.  This  would  afford  great  grati- 
fication to  the  fruit  growers  who  have  not  the  proper  names  of  their 
fruits,  as  well  as  the  general  public,  who  wish  to  learn  of  fruits  by  their 
proper  names.  Otherwise  the  display  of  fruits  would  be  no  more  in- 
structiove  than  what  may  be  seen  in  the  common  fruit  store,  where 
the  best  fruit  of  the  surrounding  country  is  sold. 

It  would  be  well  to  offer  special  premiums  for  new  and  valuable 
fruits  of  recent  introduction,  which  have  been  sufficiently  tested  to 
prove  their  value. 

The  enterprising  fruit  grower  must  see  to  it  that  his  products  are 
not  under  rated  or  discriminated  against  by  a  class  of  persons  who 
cater  to  the  passions  and  excitements  of  the  public,  by  providing 
amusements  which  absorb  nearly  all  the  funds  of  the  exhibition,  leav- 
ing to  the  horticultural  department  a  mere  pittance  with  which  to 
afford  an  inviting  exhibit. 

When  fruit  growing  shall  receive  the  consideration  its  importance 
demands  the  fruit  grower  will  not  go  uniewarded. 


'  R.  S.  Searle  of  Susquehanna.  I  believe  with  the  essayist  that  one 
of  the  primary  and  most  important  steps  is  the  selection  of  a  suitable 
location  lor  a  fruit  orchard ;  it  is  a  comparatively  easy  matter  to  select 
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and  buy  the  trees,  any  practical  fruit  growers  can  post  you  in  these 
points;  our  subsoil  is  a  hard  pan  and  we  have  to  take  it  or  none  for 
our  orchards,  it  is  impervious  to  the  roots,  but  by  a  i)roper  drainage 
and  water  storage  system  we  may  make  it  one  of  the  best  soils  for  fruit 
culture.  Now  1  know  by  the  looks  of  some  of  my  friends  that  they 
are  ready  to  say,  "  now  that  is  Searle's  hobby  of  Cole's  system  j "  of 
course,  as  you  all  know,  I  think  that  this  system  will  bear  a  critical 
examination ;  it  will  pay.  The  trouble  with  fruit  during  a  dry  season 
is  that  when  it  is  setting  and  swelling,  or  at  the  very  time  we 
need  the  most  water,  we  usually  have  a  dry  time,  and  we  fail  to  get 
full-sized  and  perfect  fruit;  it  becomes  prematurely  ripened.  This 
year  this  was  not  the  case,  and  we  havo  large  crops  of  periect  fruit; 
next  year  it  may  be  the  reverse,  and  wo  may  from  this  cause  alone 
have  a  failure.  The  system  is  peculiarly  adapted  to  our  country,  be- 
cause of  the  hard  and  impervious  hard  pan  with  which  we  have  to 
contend.  If  we  dig  the  hole  for  the  tree  any  deeper  than  the  natural 
soil,  it  is  equivalent  to  placing  it  in  a  water  tight  box,  and  all  the  sur- 
plus water  will  settle  in  the  whole.  The  trees  suffer  during  a  part  of 
the  year  from  too  much  water,  and  during  the  remainder  from  the 
vant  of  water;  our  rains  come  in  the  spring  and  furnish  us  with  more 
water  than  the  soil  will  hold,  but  not  with  more  than  wo  would  need 
if  we  could  keep  it  until  it  is  needed;  the  surplus  rushes  off  into  our 
creeks,  and  carries  with  it  much  of  the  fertility  of  our  hillsides;  in 
the  Cole  system  the  ditches  act  as  a  filter  and  retain  this  surplus  mois- 
ture, and  it  is  wonderful  to  see  the  effect  when,  later  in  the  season, 
the  surface  moisture  is  exhausted  and  by  capilliary  attraction  the 
water  stored  up  in  the  ditches  is  brought  to  the  surface  just  at  the 
time  when  it  is  most  needed ;  it  is  a  perfect  system  of  drainage,  accom- 
panied by  complete  surface  irrigation ;  it  combines  the  two— drainage 
and  irrigation. 

Question  :  Would  it  not  pay  to  DreaK  up  this  tight  sub  soil  and  thus 
permit  of  the  entrance  of  air  and  moisture  ? 

R.  S.  Searle.  Sometime  ago  a  gentleman  who  owns  land  near  Tunk 
hannock  came  to  one  of  our  farmers'  meetings  to  learn  something  as 
to  the  proper  mode  of  breaking  up  the  sub  soil ;  he  purchased  a  sub- 
soil plow  but  did  not  get  it  strong  enough ;  he  afterwards  got  a  stronger 
one,  strong  enough  for  four  horses ;  after  using  this  plow  he  never 
failed  to  get  a  good  crop :  he  is  a  very  reliable  man. 

Will  B.  Powell  of  Crawford  county.  All  is  not  gold  that  glit- 
ters, and  underdraining,  like  a  two-edged  sword,  cuts  both  ways,  and 
in  many  places  is  very  detrimental ;  take  for  instance  that  portion  of 
Erie  county  near  the  lake,  it  has,  at  least  much  of  it,  been  under- 
drained,  and  what  is  the  result?  The  underdrains  carry  off  the  rain  of 
to-day  so  quickly  that  to-morrow  the  ground  is  again  dry ;  underdrain- 
ing  carries  the  water  too  quickly  away  from  our  side  hills.  I  have  in 
mind  a  meadow  which  has  been  well  imderdrained.  My  father  used  to 
cut  good  grass  from  that  meadow  in  September ;  at  that  time  the 
fields  surrounding  the  meadow  were  in  with  heavy  timber,  the  woods 
retained  the  moisture  and  gave  it  up  to  the  land  slow^ly  and  as  wanted, 
now  the  fields  around  the  meadow  have  been  cleared  and  the  meadow 
underdrained ;  as  a  consequence,  we  have  to  cut  the  grass  as  carefully 
as  we  do  our  wheat,  and  one  week  will  now  dry  up  the  field  faster  than 
a  month  used  to  do.  We  had  a  severe  drought  in  Erie  county  this 
j^ear,  it  commenced  in  June  and  lasted  until  about  the  firstof  August ; 
it  was  the  worst  drought  that  1  have  known  for  many  years ;  formerly 
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our  roads  used  to  be  wet  for  many  days  alter  a  heavy  rain,  now  thex 
are  often  dry  in  a  few  hours. 

I  remember  that  about  two  years  a^2;o  I  passed  through  a  large  piece 
of  timber  known  as  the  Jumbo  woods.  It  was  not  far  from  the  middle 
of  August  and  the  people  here  were  finishing  up  their  haying ;  they 
were  gathering  small  crops  and  the  hay  was  dead  (dried  up)  and  com- 
paratively worthless  as  feed.  We  came  along  to  a  field  near  the 
woods  in  which  the  grass  was  as  green  as  it  was  in  July.  We  stopped 
to  examine  it  and  I  asked  the  driver  why  it  was  so ;  he  stated  that  he 
did  not  know  but  that  this  field  never  dried  up  like  the  others.  The 
woods  adjoining  it  was  about  four  miles  square  and  there  was  the 
secret  of  the  whole  thing ;  the  moisture  was  blown  over  into  this 
meadow.  Underdrainage  makes  quick  returns  to  the  man  who  drains, 
but  is  a  bad  thing  for  the  man  who  does  not.  Of  course  I  would  drain 
all  the  low  places  and  slough  holes.  Underdrainage  has  many  ben- 
efits, but  it  also  has  its  disadvantages. 

R.  S.  Searle.  I  wish  to  correct  the  idea  which  Mr.  Powell  has  of 
the  drainage  which  I  have  advocated;  I  am  as  much  opposed  to  drain- 
ing the  water  down  lull  as  he  has  ;  I  propose  to  put  it  down  in  the 
subsoil  and  keep  it  there  until  it  is  needed,  and  then  it  will  again 
come  to  the  surface  by  capilliary  attraction  when  it  is  most  nee<Jed ; 
our  ditches  catch  and  hold  the  surplus  water. 

G.  HiESTER  of  Dauphin.  I  wish  to  get  back  to  our  original  ques- 
tion (that  of  growing  fruit).  Orchard  planting  is  not  as  expensive  as 
many  seem  to  suppose,  it  only  requires  an  expenditure  of  sixty-five 
dollars  to  plant  ten  acres  with  peach  trees ;  while  these  trees  are 
growing,  you  can  raise  full  crops  on  the  ground.  I  have  grown  fine 
crops  of  raspberries  and  did  not  lose  one  foot  of  the  ground  by  the 
trees  being  there.  Trees  of  three  or  four  years  growth  make  but  little 
shade ;  if  followed  in  this  way  but  little  capital  is  required  to  start  an 
orchard  of  trees.  You  can  grow  a  full  crop  of  strawberries  for  five  or 
six  years  in  ^  peach  orchard. 

J.  A.  Herr  of  Clinton.  The  first  cost  of  the  trees  and  orchard  is  uot 
great ;  but  does  it  pay  to  cultivate  every  year  ?  Many  of  our  farmers 
do  not  like  to  meddle  with  them  because  they  cannot  use  their  farm 
machinery  in  the  orchard ;  but  it  is  not  necessary  to  crop  it,  it  will 
pay  to  keep  on  fertilizing  it  and  raise  trees  only ;  you  get  better  re- 
sults in  the  trees  but  it  may  not  pay  as  well  in  dollars  and  cents  as  the 
mode  proposed  by  Mr.  Hiester.  But  we  cannot  all  sell  our  berries  in 
as  good  a  market  as  he  can,  and  of  course  cannot  realize  as  much 
profit  as  he  does ;  where  I'ruit  will  not  pay  we  can  raise  trees  only  and 
will  get  even  better  results  when  they  do  begin  to  bear.  One  trouble 
met  with  in  fruit  growing  is  that  many  of  our  farmers  rent  the  farms 
which  they  work ;  a  fruit  farm  should  be  under  the  care  of  its  owner, 
for  its  future  needs  constant  guarding  and  vigilant  care ;  an  error  once 
committed  cannot  be  rectified  for  many  years.  In  the  aggregate  it 
requires  a  good  deal  of  capital  for  a  poor  man  to  work  up  into  a  good 
and  paying  fruit  farm ;  the  first  cost  on  the  trees  is  one  of  the  smaller 
items.  A  tenant  will  not  do  it  for  he  may  not  remain  long  enough  to 
reap  the  benefit  of  his  labor  and  expenses. 

G.  Hiester.  I  would  like  to  know  why  it  is  that  a  healthy  and 
growing  tree  will  not  bear  a  good  crop  of  fruit  every  year  instead  of 
every  other  year? 

Secretary  Edge.  I  think  it  may  be  accounted  for  by  the  following 
reason :    During  the  past  year  the  trees  had  not  only  to  perfect  their 
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crop  of  fruit,  but  also  produce  the  crop  of  fruit  buds  for  the  crop  of 
the  ne^ct  season ;  both  duties,  when  one  is  overdone,  are  too  much  for 
the  tree,  and  the  crop  of  fruit-bearing  buds  for  next  year  is  short; 
next  year  a  short  crop  of  fruit  will  enable  the  trees  to  perfect  a  large 
number  of  fruit  buds  for  the  succeeding  season,  and  thus  the  rotation 
is  kept  up ;  one  duty  or  the  other  must  suflFer  from  the  overstrain;  the 
fruit  is  on  the  tree  and  has  the  first  chance;  it  is  perfected,  and  the 
buds  for  the  next  season  suffer  in  proportion  as  the  crop  succeeds. 

R,  S.  Searle.  I  have  a  Bellefleur  apple  tree  which,  since  1869,  has 
not  failed  to  perfect  a  good  crop  of  fruit  every  year;  other  trees  in 
my  orchard  have  not  done  this.  This  is  the  third  year  in  succession 
that  we  have  had  heavy  crops  of  fruit. 

Dr.  W.  S.  Roland  of  York.  About  twenty  years  ago  1  planted 
four  trees  of  the  Tallman  sweet  apple;  for  fifteen  years  one  of  them 
has  never  failed  to  produce  a  crop ;  the  other  three  were  from  the 
same  lot  of  trees,  and  planted  at  the  same  time  on  apparently  the 
same  soil,  yet  they  only  give  me  a  crop  once  in  about  three  years.  Of 
a  lot  of  twelve  seedlings  I  did  not  have  three  grafted ;  one  of  these 
produced  pretty  good  fruit,  but  the  other  two  were  worthless. 

J.  A.  Herr  of  Clinton.  I  am  never  without  apples  in  my  orchard 
every  year;  but  certain  of  the  trees  bear  one  year  and  others  the 
next;  the  fertility  of  the  soil  is  all  right  in  both  cases;  it  is  all  fertile 
enough. 

Mr.  Da  VIES.  The  gentleman  states  that  some  of  his  trees  bear  one 
year  and  some  the  next,  so  that  he  is  never  without  fruit.  I  have  a 
tree  both  sides  of  which  are  grafted  with  the  same  kind  of  fruit ;  one 
portion  of  the  tree  bears  one  year  and  the  other  the  next,  and  so  on 
in  regular  rotation.  There  is  a  little  something  about  all  of  these 
things  which  none  of  us  are  quite  able  to  solve.  I  have  trees  that  bear 
every  other  year,  and  some  that  bear  every  year,  but  I  have  never 
had  any  one  to  explain  it  satisfactorily  to  me. 

A.  C.  Warren  of  Susquehanna.  1  have  two  trees  of  Golden  Sweet 
apples  in  my  garden ;  both  bear  the  same  year  and  both  bear  every 
other  year;  but  from  some  unexplained  cause  one  year  but  one  of 
them  bore ;  the  next  year  the  other  one  bore  and  since  then  they  have 
been  keeping  it  up  alternately.  I  also  have  a  tree  one  half  of  which 
bears  each  year;  it  used  to  bear  all  over  alike  and  the  same  season. 

E.  Reeder  of  Bucks.  I  have  a  great  variety  of  apples,  but  with 
the  exception  of  Smiths'  Oider,  I  have  no  kind  of  tree  which  bears 
every  year. 

L.  B.  Speaker  of  Sullivan.  I  think  that  the  bearing  of  peaches,  and 
probably  of  apples  too,  may  be  regulated  to  some  extent  by  putting 
saw  dust  around  the  trees  as  far  out  as  the  branches  extend ;  we  are 
rather  too  far  north  for  peaches,  but  this  plan  keeps  the  frost  in  the 
ground  and  retards  the  blossoming  until  we  have  warm  weather  and 
with  little  or  no  danger  from  late  frosts;  the  Northern  Spy  bears  with- 
us  every  year  and  we  depend  largely  upon  it  and  the  Baldwin. 

B.  C.  Camp  of  Susquehanna.  What  is  the  best  way  to  dispose  of  our 
apple  crop  at  this  season  of  the  year?  All  of  us  have  a  surplus.  What 
shall  we  do  with  it  now,  to  realize  the  best  returns  from  it  ? 

Mr.  Reeder.  Barrel  the  apples  up  and  send  them  to  the  south  east- 
ern part  of  the  State. 

Mr.  E.  S.  Searle.  Barrel  them  up  and  give  them  to  the  railroad 
company  for  the  freight.  But  I  have  an  application  for  all  of  the  ap- 
ples wo  have  here  this  year  if  we  can  only  get  the  railroads  to  carry 
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theiu  to  market  at  rates  that  will  allow  us  something  for  the  apples  ; 
you  will  have  no  trouble  in  getting  one  and  one-half  dollars  per  bar- 
rel and  pay  for  your  barrel,  if  they  are  good  winter  fruit,  I  have  in 
my  pocket  now  a  letter  from  a  gentleman  who  wants  some  apples  and 
if  you  have  enough  to  make  a  car  load  he  will  take  them  at  fair 
prices ;  the  best  rates  on  the  railroad  is  about  sixty  cents  per  barrel 
and  they  are  worth  two  dollars  per  barrel  in  Philadelphia. 

B.  C.  Camp.  My  question  was  intended  to  develop  the  best  way  of 
disposing  of  them  now;  we  are  feeding  them ;  I  have  three  hundred 
gallons  of  good  vinegar;  what  shall  I  do  with  the  other  four  hundred 
bushels,  which  are  fast  going  to  waste  V 

M.  W.  Oliver  of  Crawford.  I  am  shipping  apples  from  Conneaut- 
ville  to  Pittsburgh.  I  am  getting  one  and  one-half  dollars  per  barrel  in 
the  orchard  for  them;  the  freight  is  thirty  cents  per  barrel,  so  that  I 
am  getting  a  fair  price  for  them. 

R.  S.  Searle.  I  use  a  crate  made  of  common  boards ;  the  sides  are 
of  lath;  they  are  thirteen  by  fourteen  inches  and  just  hold  one 
bushel ;  they  cost  me  about  five  cents  a  piece;  I  find  that  I  can  keep 
them  in  this  way  better  than  in  any  other  shape ;  I  keep  them  in  a 
cool  place  until  there  is  danger  of  freezing  and  then  move  them  into 
the  cellar. 

H.  H.  CoLViN  of  Lackawanna.  I  can  give  general  prices  in  Scran - 
ton.  Mr.  Porter  bought  five  thousand  barrels  of  one  man;  they  were 
delivered  at  Deposit  and  were  paid  for  at  the  rate  of  one  dollar  and  five 
cents  per  barrel;  this  supply  will  last  Scranton  about  one  week  and 
not  longer. 

B.  C.  Camp.  Wo  cannot  get  barrels  here  except  such  as  our  store 
keepers  buy  sugar  in  and  these  are  too  large ;  they  hold  over  three 
bushels ;  to  fill  these  and  deliver  them  on  the  cars  at  one  dollar  "per 
barrel,  would  not  give  us  much  of  a  price  per  bushel.  I  think  Mr. 
Searles'  idea  of  a  rough  board  and  lath  crate  is  a  good  one. 

R  S.  Searle.  The  crate  alluded  to  would  do,  but  if  I  was  going  to 
ship  them  I  would  make  them  larger — say  half  a  barrel  in  measure. 

J.  A.  Herr  of  Clinton.  The  apple  barrel  is  of  a  standard  size,  and 
the  crate  is  of  indefinite  size.  I  sell  my  apples  in  barrels,  some  of 
which  hold  four  bushels,  but  I  sell  them  as  four  bushels  and  not  as 
one  barrel;  I  sell  the  barrel  for  just  what  it  holds,  not  more  or 
less.  I  have  been  over  some  of  the  southern  and  south-eastern  coun- 
ties of  the  State,  and  I  know  that  there  is  a  great  demand  for  apples 
there. 

Secretary  Edge.  Much  of  the  fruit  now  coming  into  the  Philadel- 
phia market  is  shipped  in  crates.  They  are  made  somewhat  larger 
than  Mr.  Searle  has  stated — say  12x13x24  inches,  with  a  division  of 
inch  boards  in  the  middle;  the  ends  and  the  middle  division  are  of 
inch  boards — say  12  to  14  inches  square,  and  the  tops,  bottoms  and 
sides  are  made  of  heavy  plastering  lath  or  strips  of  similar  size  cut  on 
purpose.  1  do  not  think  that  it  will  be  long  before  the  Philadelphia 
market  ignores  the  barrel  entirely.  The  crates  are  so  much  more  con- 
venient, and  a  given  amount  of  fruit  can  be  more  rapidly  and  easily 
handled  in  this  shape  than  in  any  other. 

Potatoes  can  also  be  very  conveniently  handled  in  these  crates,  they 
may  be  sorted  in  the  field  and  put  into  the  crates,  they  can  be  piled 
up  on  a  waffon  and  can  be  placed  either  in  cars  or  cellar  as  wanted; 
a  hundred  bushels  can  in  this  way  be  handled  in  the  least  time  and 
with  less  damage  to  their  contents.    If  piled  up  closely  in  the  cellar^ 
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either  in  case  of  fruit  or  potatoes,  the  air  can  circulate  through  and 
among  them,  and  they  oan  be  marketed  at  any  time  that  may  suit. 

All  but  the  three  top  slats  may  be  nailed  on  when  the  crates  are 
made;  these  can  readUy  be  nailed  on  when  they  are  filled.  The 
pressure  of  the  knee  will  prevent  bruising  the  contents  when  being 
nailed  on. 

R.  S.  Searle.  a  box  12x13x16  inches  in  the  clear  will  give  2,496 
cubic  inches,  this  is  about  a  bushel  of  apples  allowing  for  heaped  meas- 
ure, the  net  bushel  being  2,150  cublic  inches. 

R.  S.  Searle.  I  hired  a  carpenter  one  day  for  two  dollars  and  boarded 
him ;  he  made  twenty  crates.  This  would  make  the  cost  about  five 
cents  a  piece.  The  lath,  if  sawed  on  purpose,  should  be  scant  one-half 
inch  thick  and  one  and  one-half  to  two  inches  wide.  The  partition 
suggested  by  the  Secretary  is  a  good  idea,  and  the  crates  can  then  be 
made  longer  and  larger,  the  partition  acting  as  a  brace  to  stiffen  them. 


The  fruit  industry  U  commencing  to  attract  considerable  attention 
from  the  better  class  of  farmers  in  Pennsylvania,  owing  to  the  fact 
that  grain  growing  and  general  farming  are  not  so  profitable  as  they 
were  before  we  had  such  a  perfect  system  of  railroads  connecting  the 
fertile  plains  of  the  great  West  with  the  seaboard.  We  are  all  looking 
anxiously  for  some  crop  that  can  be  grown  with  profit. 

It  is  well  known  that  every  line  of  business  is  attended  with  more 
or  less  risk  and  uncertainty,  and  that  success  in  every  department  of 
life  depends  largely  upon  the  man.  The  cultivation  of  fruit  is  no  ex- 
ception to  the  rule;  indeed  the  chances  of  failure  and  loss  appear  to 
be  more  numerous  than  in  almost  any  other  legitimate  business; 
nothing  is  certain,  no  rule  is  infallible,  no  rule  of  action  can  be  laid 
down  that  will  fit  every  case ;  these  will  vary  according  to  the  variety 
of  soil  and  climate,  and  the  location  as  regards  distance  from  the 
market,  that  is  whether  the  fruit  can  be  hauled  direct  from  the  farm 
to  a  good  retail  market,  or  must  be  shipped  to  some  distant  point 
for  sale. 

I  propose,  therefore,  to  make  a  few  suggestions  of  a  general  nature 
for  the  benefit  of  those  who  think  of  embarking  in  the  business,  m 
the  hope  that  by  so  doing  J  may  start  discussion  on  this  important 
topic. 

1.  Be  sure  that  you  are  qualified  by  nature  for  the  business.  Plod 
and  Pluck"  are  two  very  important  elements  in  the  character  of  the 
fruitgrower.  It  is  impossible  from  the  very  nature  of  the  business 
for  any  one  to  make  a  fortune  in  a  few  years,  and  he  who  adopts  this 
as  a  calling  must  look  largely  to  the  future  for  his  reward.  He  must 
be  willing  to  work  hard,  observe  closely,  wait  patiently  for  results  and 
not  be  discouraged  if,  after  years  of  careful  nursing,  his  pet  orchard 
does  not  realize  his  expectations. 

All  our  successful  fruit  growers  are  men  of  dogged  perseverence, 
untiring  energy,  and  fully  in  love  with  their  work,  whether  profitable 
or  not.  If  you  choose  this  branch  of  farming  because  you  want  to  have 
an  easy,  comfortable  time  you  will  make  ii  great  mistake.    If  you  be- 
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stow  littlG  thought  and  little  care  on  your  plantations  your  returns 
will  be  correspondingly  small,  and  will  increase  just  in  proportion  to 
the  amount  of  judicious  care  3'ou  give  them. 

2.  Be  careful  to  start  right.  On  this  more  than  on  any  one  thing 
does^uccess  depend. 

Most  young  men  start  life  on  the  home  farm,  where  their  father 
has  worked  before  them,  and  for  this  reason  are  not  able  to  select  their 
location  with  regard  to  the  kinds  of  fruit  they  would  like  to  grow, 
therefore  it  is  of  the  utmost  importance  that  they  select  such  kinds  of 
fruit  as  are  suited  to  their  farms.    While  there  is  not  any  place  in 
Pennsylvania  that  will  grow  all  varieties  of  our  native  fruits  in  per- 
fection, there  are  very  few  farms  in  any  part  of  the  State  that  will 
not  grow  a  full  line,  ripening  from  June  to  November,  if  the  varieties 
are  selected  with  a  view  to  their  adaptation  to  that  particular  spot 
Right  here  I  would  say,  never,  under  any  consideration,  buy  your 
trees  from  a  traveling  agent  unless  you  are  personally  acquainted  with 
him  and  know  him  to  be  a  man  of  strict  integrity.    You  can  get  the 
address  of  a  dozen  reliable  nurserymen  from  the  advertising  columns 
of  any  agricultural  paper,  and  you  will  find  it  greatly  to  your  advan- 
tage to  deal  direct  with  headquarters. 

Touch  high-priced  novelties  lightly,  unless  you  have  time  and 
money  to  spare,  and  your  inclinations  run  in  the  direction  of  experi- 
mental work;  there  is  generally  more  profit  to  nurserymen  than  to 
growers  in  this  class  of  trees  and  plants. 

Select  such  varieties  of  apples  as  bear  uniform  crops  of  smooth, 
high-colored  fruit  (not  in  the  tree  agents  catalogue,  but  in  the  or- 
chards, yards  and  gardens  of  your  near  neighbors).  The  principal 
trouble  with  all  our  best  varieties  is  that  they  drop  their  fruit  before 
it  has  matured.  On  examination  it  will  be  found  that  every  apple 
so  dropping  has  been  stung  by  the  codling  moth  and  contains  a  worm 
at  the  core ;  it  is  this  that  causes  them  to  drop.  The  fault  cannot  be 
corrected  by  importing  new  varieties  ;  it  can  only  be  done  by  destroy- 
ing the  apple  worm.  The  best  way  to  do  this,  I  think,  is  to  pasture 
the  orchard  with  sheep  and  hogs  ;  they  will  eat  the  defective  apples 
as  soon  as  they  fall,  and  the  worms  will  be  destroyed.  If  the  growers 
all  over  the  State  would  wage  this  kind  of  warfare  against  the  apple 
worm,  in  a  very  few  years  his  numbers  would  very  materially  de- 
crease and  the  yield  of  perfect  fruit  be  proportionately  increased. 

Select  such  varieties  of  pear  as  hold  their  foliage  late  into  the  fall 
in  your  immediate  neighborhood.  It  is  impossible  to  grow  a  good  fla- 
vored pear  on  a  tree  that  drops  its  leaves  when  the  fruit  is  half  grown. 
Feed  your  trees  well ;  you  cannot  make  your  ground  too  rich  forpears. 
At  a  recent  meeting  of  the  State  Fruit  Growers'  Association  a  gentle- 
man was  asked  how  he  always  managed  to  exhibit  such  magnificent 
pears.  '"Well,"  he  said,  "I  have  a  hog  pen  under  the  two  trees  that 
bear  these  pea^,  and  I  think  any  of  you  gentlemen  can  do  just  as  well 
if  you  will  put  a  hog  pen  under  each  tree." 

If  varieties  are  selected  which  are  at  home  in  your  soil,  I  think  this 
will  prove  to  be  the  most  profitable  fruit,  although  the  introduction 
of  the  Kiefer,  Lawson,  and  other  hybrids  of  the  sand  pear,  has  un- 
doubtedly hurt  the  pear  market  and  taken  money  out  of  the  pockets 
of  the  fruit  growers,  while  it  has  greatly  enriched  the  nurserymen, 
who  were  so  fortunate  as  to  hold  a  large  stook  when  they  first  ap- 
peared. 

Plums  cannot  bo  grown  on  open  farms  in  any  part  of  the  State  that 
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I  have  yet  heard  of,  owing  to  the  ravages  of  the  curculio.  Although 
numerous  remedies  have  been  devised,  none  of  them  are  practicable, 
as  the  cost  of  applying  them  exceed  the  value  of  the  crop. 

Peaches  have  proved  very  unsatisfactory  of  late,  owing  to  the  short 
life  of  the  tree.  I  think,  however,  the  failure  has  been  largely  due  to 
a  lack  of  knowledge  on  the  part  of  the  growers  of  the  habits  and  needs 
of  the  tree. 

Almost  every  grower  plants  half  his  orchard  in  early  varieties, 
which  do  no  good,  and  seeing  this  he  becomes  careless  and  allows  the 
borer  to  get  into  his  trees,  and  in  a  very  short  time  we  hear  that  his 
orchard  has  died  of  the  yellows.  I  firmly  believe  that  nine- tenths  of 
the  so-called  yellows  that  we  hear  so  much  about  is  nothing  more  than 
the  damage  caused  by  the  borer.    By  this  I  do  not  mean  to  say  that 

.  there  is  no  such  disease  as  yellows,  for  every  experienced  grower 
knows  that  there  is,  and  knows  also  that  the  only  way  to  prevent  the 

'  spread  of  the  disease,  is  to  dig  out  every  affected  tree  as  soon  as  dis- 
covered, and  bum  it  root  and  branch.  But  I  do  mean  to  say  that 
more  trees  are  destroyed  each  year  by  the  borer  than  are  killed  in 
ten  years  by  yellows.  This  is  no  new  doctrine,  but  has  been  repeated 
time  and  again  by  lecturers  and  writers  on  this  subject.  Notwithstand- 
ing this  fact,  we  find  growers  every  year  allowing  their  trees  to  be  de- 
stroyed, while  they  look  calmly  on  and  talk  about  the  short  life  of  the 
peach  tree  as  compared  with  the  same  tree  forty  years  ago,  instead  of 
going  to  work  with  their  knives  and  cutting  out  the  borer,  thus  adding 
years  to  the  life  of  their  orchard.  I  would,  therefore,  say  with  regard 
to  the  peach,  plant  only  late  varieties — none  that  ripen  earlier  than 
the  middle  of  August.  Select  strong  one-year-old  trees  with  straight 
clean  stem,  well  branched  roots  and  collar  perfectly  free  from  worms. 
Many  nurserymen  rub  a  handful  of  ground  around  the  collar  of  a  tree 
that  has  been  eateii  by  worms,  and  thus  cover  up  all  traces  of  them, 
80  that  the  defect  will  not  be  noticed  unless  the  trees  are  very  care- 
fully examined;  it  is  well  to  discard  all  stock  so  treated.  Keep  your 
trees  free  from  the  borer  by  carefully  examining  the  collar  just  below 
the  surface  of  the  ground  twice  a  year,  in  May  and  October,  dig  out 
every  worm  and  scrub  the  wound  well  with  soft  soap.  Work  your 
orchard  in  hoed  crops  three  or  four  years,  after  that  work  without 
crops.  Manure  with  commercial  fertilizers  rich  in  potash  and  phos- 
phoric acid,  dig  out  every  tree  that  shows  sign  of  the  yellows  as  soon 
as  discovered  and  the  chances  are  you  will  have  profitable  crops  of 
peaches.  Grapes  are  very  easily  grown  and  are  being  more  gener- 
ally used  each  year.  The  Concord  still  stands  almost  alone  as  a  profi- 
table market  sort  for  Pennsylvania,  although  Moore's  Early  appears 
to  be  growing  in  favor.  They  should  be  planted  in  rows  eight  feet 
apart  each  way  and  given  good  clean  cultivation  ;  they  will  begin  to 
bear  the  second  year  after  planting  and  will  be  ready  to  yield  a  full 
crop  by  the  fourth  year.  The  methods  of  pruning  and  training  are 
quite  numerous,  but  the  one  most  generally  adopted  in  our  section  is 
the  horizontal  arm  system,  with  the  young  bearing  canes  trained  ver- 
tically and  tied  to  a  trellis  consisting  of  four  wires  stretched  upon 
strong  posts  set  eight  feet  apart  along  the  row.  Whatever  mode  of 
training  is  adopted  the  following  general  rules  for  pruning  should  be 
observed  (These  rules  were  given  many  years  ago  by  Thomas,  in 
his  work  on  fruit  culture,  and  have  never  been  improved  on) : 

First  ^'  Allow  no  shoots  to  grow  nearer  than  one  foot  of  each  other." 
Second.  "  Cut  back  each  bearing  shoot  at  the  close  of  the  season 
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to  one  strong  ej'e,  as  near  the  old  wood  as  possible,  to  produce  bear- 
ing wood  for  another  year." 

Third,  '^Rub  off  as  soon  as  they  appear  all  shoots  not  needed- 
These  rules  may  be  observed  for  different  modes  of  training  and  will 
succeed  well." 

Use  fertilizers  consisting  principally  of  ground  bone,  and  avoid  the 
use  of  barn-yard  manure  entirely.  The  price  of  grapes  has  been  very 
low  lately,  and  there  is  no  prospect  of  an  improvement  in  this  respect 
as  the  acreage  is  increasing  each  year ;  but,  since  the  price  has  reached 
a  point  that  is  within  the  means  of  the  masses,  the  demand  appears 
to  keep  pace  with  the  supply;  and  as  a  well  cared  lor  vineyard  will 
yield  two  tons  or  more  of  marketable  grapes  per  acre  it  will  be  readily 
seen  that  at  the  present  low  price  they  will  pay  better  than  wheat  or 
corn. 

We  now  come  to  the  small  fruits,  which  are  generally  considered 
the  most  profitable,  partly  because  they  can  be  grown  between  the 
trees  in  the  young  orchard  and  partly  because  we  do  not  have  to  wait 
so  long  for  a  return  as  from  the  fruits  just  enumerated. 

The  strawberry  stands  at  the  head  of  the  list.  It  is  universally 
recognized  as  the  most  delicious  fruit  that  grows ;  it  finds  its  way 
alike  into  the  palace  of  the  rich  and  cottage  of  the  laborer.  The 
methods  of  growing  it  have  been  reduced  to  such  a  perfect  system 
that  it  can  be  sold  at  a  price  within  the  reach  of  almost  every  one^ 
and  this  fact  makes  the  demand  almost  unlimited.  The  small  varie- 
ties can  be  grown  more  cheaply  and  are  surer  croppers  than  the  larger 
ones,  and  for  the  careless  grower  would  be  most  profitable;  but  the 
progressive,  wide-awake  farmers  of  Pennsylvania  always  want  the 
best,  so  we  find  very  few  small  berries  grown  in  this  State.  To  pro- 
duce fine  large  berries,  have  your  ground  very  rich  and  keep  perfectly 
free  from  weeds,  either  with  the  cultivator  and  hoe  or  by  hand  weed- 
ing or  all  three  combined  as  the  case  may  require,  and  as  soon  as  the 
ground  is  frozen  in  the  fall  give  a  dressing  of  fine  stable  manure  on 
the  rows ;  this  will  serve  as  a  slight  protection  against  sudden  changes 
during  the  winter  and  early  spring  and  givenourishment  to  the  plants 
when  they  most  need  it  to  drive  a  good  supply  of  fruit  stalks  for  the 
first  seasons  crop.  Have  a  good  supply  of  crates  and  boxes  on  hand 
before  you  commence  to  pick,  as  the  berries  must  be  gathered  and 
marketed  just  when  they  are  ripe,  and  one  or  two  days'  delay  in  the 
height  of  the  season,  occasioned  by  scarcity  of  boxes,  may  cause  very 
serious  loss  and  derange  all  your  plans  for  the  remainder  of  the  season. 
Employ  only  careful  pickers,  and  have  a  reliable  man  always  in  the 
patch  to  oversee  them  and  note  that  they  do  not  put  defective  or 
mashed  berries  in  any  part  of  the  box,  as  one  or  two  bad  berries  will 
spoil  a  whole  box  in  a  very  short  time.  Have  some  kind  of  a  shelter 
erected  in  the  patch  to  protect  the  full  crates  from  the  action  of  sun 
and  wind  until  they  can  be  sent  to  market,  and  do  not  hold  them  an 
hour  longer  than  is  necessary  after  they  have  been  picked. 

Raspberries  can  only  be  grown  in  the  neighborhood  of  a  good  retail 
narket ;  the  fruit  is  much  softer  than  the  strawberry,  and  having  no 
nulls  to  keep  the  berries  apart  they  pack  very  closely  in  the  box  and 
are  apt  to  mold  if  handled  at  all  roughly  by  the  shippers. 

The  first  question  therefore  to  decide  is,  have  you  a  good  home  mar- 
ket for  your  berries,  that  is,  a  market  within  one  hundred  miles,  with 
a  night  train  to  ship  on  ?    If  so,  there  is  no  reason  why  you  should  not 
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succeed  if  you  exercise  proper  watchfalness  and  care  in  the  picking 
and  packing. 

After  fruit  has  been  grown  it  must  be  marketed,  and  here  is  where 
so  many  fail,  they  can  grow  fine  crops  of  fruit,  but  are  unable  to  dis- 
pose of  it  with  profit.    There  is  no  business  where  strict  honesty  will 
pay  better  than  in  this.    Be  careful  to  grade  each  basket  uniformly 
tliroughout,  so  that  by  a  glance  at  the  top  of  the  package  you  may 
kuow  exactly  what  it  contains.    Use  only  clean  new  packages,  and 
st^mp  your  full  name  and  address  on  each,  it  is  the  best  advertisement 
you  can  have.    Never  consign  your  fruit  to  a  commission  merchant  if 
you  can  sell  it  outright — it  is  much  better  to  sell  direct  to  the  retail 
dealer,  as  by  so  doing  you  save  one  profit  of  at  least  ten  per  cent.,  and, 
by  keeping  your  business  in  your  own  hands,  you  can,  in  a  measure, 
control  the  price  of  your  goods.    Keep  posted  as  to  the  value  of  fruit, 
not  only  in  your  own  market,  but  in  all  sections  that  may  possibly  af- 
fect you.    Put  a  price  on  your  goods,  based  upon  your  knowledge  of 
the  market  and  the  quality  of  the  sample  ;  if  your  fruit  is  strictly  first 
class,  put  a  first-class  price  on  it  and  stick  to  your  figure,  but  be  care- 
ful never  to  charge  the  highest  market  rate  unless  you  know  that  the 
article  warrants  it.    Never  sell  to  a  dealer  whom  his  banker  will  not 
recommend  as  prompt  and  reliable.    Keep  a  careful  account  of  all 
baskets  and  other  packages,  and  insist  upon  their  prompt  return  or 
immediate  payment  for  the  same.    Send  your  bills  promptly,  at  short 
intervals — once  a  week  at  longest — and  insist  upon  payment  being 
made  when  bills  are  sent ;  do  not  hesitate  to  refuse  to  deal  with  any 
one  who  will  not  agree  to  these  terms.    Never  hesitate  a  minute  to 
make  a  reduction  in  your  bill  for  fruit  that  has  reached  its  destination 
in  a  damaged  condition,  this  will  sometimes  happen  to  the  most  care- 
ful, by  reason  of  hot,  murky  weather,  or  other  unavoidable  causes. 
Let  your  fruit  always  be  exactly  what  you  represent  it  or  no  money 
asked;  treat  your  patrons  fairly  and  honestly,  and  require  the  same 
treatment  from  them  in  return.    By  following  these  few  suggestions 
you  will  have  no  trouble  in  building  up  a  trade  for  all  the  fruit  you 
can  grow. 


mVESTIGATION  OF  DISEASES  AMOIfG  DOMES- 

TIC  ANIMALS. 


By  the  Secrktary. 


Under  the  provisions  of  the  act  of  June  2, 1887,  the  Board  of  Agri- 
culture is  empowered  to  investigate  outbreaks  of  disease  among  the 
domestic  animals  of  the  State,  and  to  take  such  steps  as  may  be  deemed 
advisable  to  prevent  the  spread  of  any  disease.  The  appropriation 
granted  by  the  act  is  specifically  for  the  following  purposes,  as  stated 
in  the  act  itself :  "For  the  actual  and  necessary  expense  of  preventing 
the  spread  of  disease  among  domestic  animals  (not  otherwise  provided 
for),  and  for  investigating  the  same." 

Under  the  provisions  of  this  act,  and  in  accordance  with  the  act 
forming  the  Board,  the  Secretary,  assisted  by  Dr.  F.  Bridge,  the  Veter- 
inarian of  the  Board,  have  carefully  investigated  a  large  number 
of  outbreaks  of  disease,  the  symptoms  and  surroundings  of  which 
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seemed  to  give  them  especial  cause  for  fear  of  a  spread  to  other 
animals.  In  this  investigation  it  was  assumed  that  it  was  not  the  in- 
tent of  the  Legislature  that  any  cases  of  a  well  authenticated  and  well 
understood  disease  should  be  investigated.  In  fact,  aside  from  this 
reasonable  view  of  the  wishes  of  the  Legislature,  the  small  amount 
granted  for  this  expensfe  entirely  precluded  an  examination  beyond 
the  leading  cases  which  have  been  brought  to  our  notice.  In  many- 
cases  reported  no  examination  was  made,  because  the  symptoms  as 
given  by  our  informant  enabled  us  to  distinctly  recognize  the  charac- 
ter of  the  disease,  and  to  prescribe  remedies  without  the  expense  of  a 
visit  from  either  the  Secretary  or  Veterinary  Surgeon.  In  many  cases 
the  visit  of  the  Secretary  was  all  that  was  necessary  (in  the  absence 
of  a  plain  diagnosis  of  the  case)  to  enable  us  to  give  such  advice  as 
was  needed  to  allay  all  alarm. 

A  large  number — much  greater  than  usual — of  Texan  or  southern 
fever  cases  were  investigated,  and  it  was  not  thought  to  be  necessary  to 
assume  the  expense  of  investigating  a  large  number  of  other  similar 
cases  which  were  from  time  to  time  reported.    In  such  cases,  the 
symptoms  having  been  plainly  given,  prescriptions  were  forwarded 
and  advice  given  which  enabled  the  resident  surgeon  to  control  the 
outbreak,  and  in  many  cases  the  advice  and  assistance  thus  given  have 
saved  much  expense  to  the  owners  of  live  stock.  Two  such  outbreaks 
might  be  specified  in  which  the  visit  of  the  State  officers  was  the 
means  of  saving  stock  of  a  much  greater  money  value  than  the 
whole  amount  of  the  appropriatibn  granted  by  the  Legislature. 
In  a  number  of  other  cases  the  information  given  by  the  Sec- 
retary and  Veterinarian  of  the  Board  allayed  local  excitement  and 
contradicted  newspaper  rumors,  which,  if  uncontradicted,  would  iqjure 
the  live  stock  trade  of  the  whole  State. 

In  a  number  of  cases  outbreaks  of  Texan  or  spleenic  fever  were 
reported  by  newspaper  correspondents  and  telegraphed  abroad  as 
losses  from  contagious  pleuro-pneumonia,  and  in  this  way  nine-tenths 
of  the  reported  outbreaks  of  the  latter  disease  were  false  in  every 
particular.  This  condition  of  affairs,  and  the  willingness  of  unauthor- 
ized persons  to  class  all  unknown  diseases  under  the  one  head  of  con- 
tagious pleuro-pneumonia,  has  done  much  to  cast  discredit  upon  the 
live  stock  interests  of  our  State,  and  to  give  the  impression  that  those 
who  have  the  suppression  of  this  disease  in  charge  were  very  remiss 
in  the  performance  of  their  duties.  In  some  of  these  cases  the  man- 
ner in  which  the  reports  were  circulated  and  the  repeated  circula- 
tion from  the  same  person  clearly  showed  that  it  was  for  a 
definite  purpose.  In  many  such  cases,  without  the  author  having  • 
taken  the  trouble  to  make  even  a  casual  investigation,  the  State  offi- 
cers have  been  very  severely  and  unfairly  criticised.  In  such  cases 
we  have  rested  satisfied  that  in  the  end  the  right  would  triumph  and 
justice  be  done  to  Us.  The  result,  so  far  as  the  practical  stock  owners 
of  our  State  are  concerned,  has  always  justified  this  belief,  and  in  the 
end  has  proven  that  the  action  as  taken  (with  a  full  knowledge  of  the 
surrounding  circumstances)  was  correct  in  every  particular. 

The  outbreak  of  any  unknown,  or  not  properly  understood,  disease 
in  a  neighborhood  naturally  excites  and  alarms  the  owners  of  sur- 
rounding stock.  An  outbreak  of  Texan  fever,  by  which  one-third  of  a 
herd  are  lost5will  very  naturally  cause  alarm,  especially  when  the  resi- 
dent practitioner  has  not  met  with  the  disease  in  his  practice  and  is  not 
therefore  familiar  with  it.  In  such  cases  it  is  but  natural  that  surround- 
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ing  stock  should  be  removed  and  the  utmost  care  taken  to  seclude  them 
from  the  fancied  danger  of  contagion.  In  such  cases  a  visit  from  our 
Veterinary  Surgeon  allays  all  fear,  and  at  the  same  time  prevents  a 
greater  loss  to  the  owner  of  the  infected  herd.  In  such  cases,  the  writer 
has  found  the  owners  of  live  stock,  secluding  them  upon  inconvenient 
portions  of  their  farms  where  all  the  drinking  water  had  to  be  hauled 
to  them  and  many  items  of  expense  incurred  were  worse  than  useless. 

It  is  a  matter  of  pride  to  us  that  in  no  single  case  have  we  had  any 
difficulty  in  obtaining  the  consent  of  the  owner  to  any  measures  which 
we  might  deem  expedient  for  the  protection  of  his  own  or  surround- 
ing animals.  In  one  case  it  was  deemed  safest  to  slaughter  every  ani- 
mal in  a  herd  infected  with  tuberculosis.  A  meeting  of  the  neighbors 
was  called  and  the  matter  fully  explained.  All  the  animals  were 
slaughtered  under  the  supervision  of  a  committee  and  the  diagnosis  of 
our  surgeon  confirmed  in  every  case.  This  action  upon  the  part 
of  the  owners  is  all  the  more  creditable  when  we  take  into  considera- 
tion the  fact  that  the  limited  amount  of  the  appropriation  and  the 
wording  of  the  act  did  not  warrant  us  in  paying  anything  for  the  ani- 
mals thus  destroyed. 

After  ten  years  of  practical  experience  with  disease  among  the  live 
stock  of  our  State,  we  unhesitatingly  assert  that  no  equal  amount  ap- 
priated  by  the  State  affords  as  great  benefit  to  the  class  most  directly 
interested,  as  the  small  annual  amount  given  the  Board  for  the  pur- 
pose quoted  at  the  commencement  of  this  aiticle.  In  single  cases  we 
have  been  enabled  to  save  the  unfortunate  owners  from  a  pecuniary 
loss  even  greater  than  the  total  amount  of  the  appropriation,  and 
when  we  take  into  consideration  that  many  such  cases  are  investi- 
gated each  year,  the  importance  of  the  work  is  very  evident. 

The  only  negative  feature  which  the  State  officers  meet  with  in  con- 
nection with  this  duty,  is  that  they  are  not  able  to  investigate  more 
than  one-third  of  the  cases  annually  brought  to  their  notice,  and  in 
the  selection  of  cases  for  investigation,  care  has  been  exercised  to  so 
distribute  the  work  as  to  confer  the  greatest  good  to  the  greatest 
number;  thus,  in  many  cases  where  we  would  have  been  very 
willing  to  have  visited  the  herds,  we  were  unable  to  do  so  from  want 
of  funds  available  for  the  actual  expenses  of  the  work.  In  several 
cases  we  have  no  doubt  caused  hard  feeling  by  a  failure  to  investigate 
cases  which,  to  the  parties  directly  interested,  were  no  doubt  of  great 
importance,  but  in  which  the  character  of  the  disease  was  well  under- 
stood and  its  treatment  was  clearly  within  the  ability  and  province  of 
the  local  practitioner.  In  several  cases  in  which  outbreaks  of  disease, 
which  the  symptoms  furnished  clearly  showed  to  be  Texan  fever, 
were  not  investigated,  because :  Firsts  the  funds  at  our  disposal 
would  not  admit  of  further  expenses  at  that  time  ;  and  Second^ 
Because  we  had  already  investigated  and  reported  upon  a  large  num- 
ber of  cases  of  the  same  disease.  But  in  all  cases  such  advice  was 
given  as  would  enable  the  local  practitioner  to  perform  the  same  ser- 
vice as  would  have  fallen  to  our  surgeon  had  he  visited  the  herd. 
That  all  reported  cases  cannot  be  visited  is  perhaps  unfortunate,  but 
it  should  be  remembered  that  it  was  not  the  intent  of  the  Legislature 
that  the  Board  should  attend  all  the  cases  of  sickness  among  the  live 
stock  of  the  State,  but  that  the  appropriation  was  intended  for  the  in- 
vestigation and  care  of  cases  not  thoroughly  understood  and  which 
might  possibly  be  contagious  and  dangerous  to  the  stock  of  the  neigh- 
borhood. 
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In  the  following  pages  we  give  a  brief  outline  of  some  of  the  eases 
which  have  been  investigated ;  this  of  course  should  not  be  understood 
as  embracing  all  of  the  cases  visited,  nor  even  to  include  all  of  the  lead- 
ing ones.  No  mention  is  here  made  of  cases  of  tuberculosis,  and  yet  they 
are  not  only  the  most  numerous  but  also  by  far  the  most  important  to  the 
surrounding  live  stock  owners  and  to  those  of  the  whole  State.  We  have 
only  attempted  to  give  the  result  of  investigations  of  disease  not  fully 
reported  on  in  former  years,  and  which,  from  their  surroundings,  seem 
to  be. entitled  to  more  than  ordinary  notice.  The  summary  presented 
by  the  tabulated  report  of  our  Surgeon  shows  the  e;xtent  of  the  work, 
and  a  perusal  of  this  table  will  convince  all  of  the  great  imi)ortance 
and  low  cost  of  the  service  rendered  to  the  stock  owner  by  this  divi- 
sion of  the  work  of  our  Board. 

When  the  reader  is  reminded  that  this  work  has  been  going  on  in  a 
quiet  and  practical  manner  for  the  past  nine  years,  the  importance  of 
continuing,  and  even  enlarging  it  in  the  future  becomes  apparent.  If 
the  limited  amount  thus  granted  us  can  be  used  so  as  to  so  well  pro- 
tect the  welfare  of  our  live  stock  interests,  there  can  hardly  be  any 
good  reason  urged  against  its  reasonable  increase  in  the  future. 


This  is  but  one  of  the  several  forms  of  anthrax  diseases,  of  which 
spleenic  apoplexy  may  be  taken  as  another  type,  which  owe  their 
origin  to  defective  drainage,  impure  or  insufficient  water,  high  feed- 
ing, sudden  changes  ot*  temperature  and  to  exposure  to  the  hot  sun. 
They  are  due  to  the  presence  in  the  blood  of  a  minute  vegetable 
growth  known  to  scientists  as  Bacillia  anthracis.  The  causes  which 
we  have  enumerated  above  may,  any  one  or  more  of  them,  cause  an  in- 
crease of  these  bacillia  in  the  blood  and  thus  cause  the  symptoms 
which  characterize  this  class  of  diseases.  When  the  brain  and  ner- 
vous system  is  the  point  of  attack  we  have  spleenic  apoplexy.  When 
the  neck  and  fore  quarters  are  attacked  we  have  black  quarter"  or 
"  black  leg."  In  horses  it  produces  the  dreaded  plague  of  the  Siberian 
steepes;  in  swine  it  appears  in  the  form  of black  tongue  "  and  malig- 
nant sore  throat.  All  ai-e  due  to  a  similarity  of  cause,  and  a  remedy 
can  only  be  attained  by  an  examination  into  the  cause  and  its  immedi- 
ate removal.  In  the  case  of  animals  this  is  most  quickly  attained  by 
an  entire  change  of  pasture ;  a  removal  from  low  and  swampy  past- 
ures to  high  and  dry  ones.  As  to  whethe'r  the  special  form  wliich  we 
have  under  consideration  is  or  is  not  contagious,  authorities  differ. 
The  fact  that  a  number  of  animals  in  the  same  pasture  will  develop 
the  symptoms  at  the  same  time  and  that  they  will  gradually  spread  to 
others  in  the  same  pasture^  does  not  necessarily  prove  contagion.  If 
the  so-diseased  animals  are  at  once  removed  to  other  pasture  and 
brought  in  contact  with  animals  which  have  not  been  subjected  to  the 
same  causes,  we  do  not  find  the  disease  to  spread.  If  it  was  of  a  con- 
tagious nature,  we  would  find  that  having  been  originated  in  the  low 
pasture  it  would,  from  the  diseased  animals,  spread  to  animals  in  better 
drained  pasture.  But  this  is  not  the  case,  and  hence  we  may  infer 
that  the  duplication  of  symptoms  was  due  to  the  fact  that  all  had  been 
subjected  to  the  same  disturbing  causes  and  not  to  contagion. 

The  symptoms  and  post-mortem  appearances  are  thus  given  by  Dr- 
Hill :  So  rapidly  does  the  disease  run  its  course  that  frequently  no 
indications  of  illness  are  observed,  and  much  consternation  is  dis- 
played at  finding  what  appeared  to  be  a  healthy  animal  the  night 
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before,  dead  before  morning.  Stiffness  and  swelling  are  the  symp- 
toms generally  first  noticed,  affecting  the  fore  or  hind  quarter  (hence 
the  term  quarter  evil).  This  swelling,  which  is  at  first  hard  and  ten- 
der, becomes  soft  and  pufiy,  and  if  the  fingers  are  pressed  over  it  a 
crackling  noise  is  produced,  due  to  the  presence  of  gas  in  the  areolar 
tissue,  given  off  from  the  stagnant  and  decomposed  blood.  The  pulse 
is  rapid,  weak  and  nearly  imperceptible;  eyes  red,  visible  mucous 
membranes  injected,  with  ecchymose  spots  thereon,  respiration  labored 
and  painful,  continual  moaning,  and  extremities  cold.  These  symp- 
toms rapidly  increase  in  intensity,  mortification  sets  in  and  death 
closes  the  scene. 

When  the  skin  is  removed  the  vessels,  chiefly  at  the  affected  part, 
are  observed  to  be  distended  with  blood,  which  is  black  and  putrid, 
some  of  which  has  escaped  through  the  walls  of  the  vessels  into  the 
loose  areolar  tissue  and  emits  a  most  offensive  smell.  The  mucous 
and  serous  membrane  generally  are  found  more  or  less  congested 
with  extravasation  of  blood  in  them.  This  congested  appearance  is 
exhibited  in  most  of  the  internal  organs,  thoracic  and  abdominal. 
The  vessels  of  the  brain  are  in  the  same  condition.  After  death 
putrefaction  takes  place  in  the  whole  carcass.-' 

The  rapidity  with  which  the  attack  usually  runs  its  course  pre- 
cludes the  successful  application  of  remedies  in  most  cases.  As  be- 
fore indicated,  the  first  step  in  controlling  the  outbreak  is  to  remove 
the  cause  by  a  change  of  pasture  and  entire  change  of  food  and  treat- 
ment as  far  as  is  i)ossible. 

In  the  earliest  stages  of  the  disease  bleeding  may  be  an  advantage, 
but  at  the  stage  at  which  such  outbreaks  are  usually  noted,  it  is  worse 
than  useless  and  calculated  to  increase  rather  than  remove  the  evil. 
Dr.  Hill  recommends  doses  of  the  following :  Spirits  of  aether  nitre  and 
tincture  of  gentian,  each  one  ounce,  given  in  gruel ;  sulphate  of  iron 
twice  daily,  in  half  ounce  doses,  in  ale  or  brandy  and  water.  Professor 
Williams  advises  doses  of  chlorate  of  potash,  three  drachms  to  a  full 
grown  animal.  All,  however,  agree  that  "An  ounce  of  prevention  is 
worth  a  pound  of  cure,"  and  that  the  true  plan  is  not  to  exi)ose  young 
stock  to  the  danger  of  thfe  disease  during  July,  August  and  early  Sep- 
tember or  until  excessively  hot  wether  has  lost  its  power  to  create 
and  nourish  miasmatic  diseases,  of  which  black  quarter  is  but  a  type. 


This  disease  is  seldom  met  with  in  an  unattended  form,  and  it  is 
usually  found  in  connection  with  catarrh  or  ordinary  pneumonia.  The 
most  notable  case  to  which  the  attention  of  the  Veterinary  Surgeon 
of  the  Board  was  called  during  the  past  year  was  at  Strinerstown,  near 
Gtoldsboro',  York  county.  Our  attention  was  called  to  it  from  the  fact 
that  the  attending  surgeon  pronounced  it  to  be  an  outbreak  of  con- 
tagious pleuro-pneumonia.  At  the  time  of  Dr.  Bridge's  visit  one  ani- 
mal had  died,  one  other  was  in  a  dying  condition  and  five  more  sick. 

This  disease  is  essentially  an  inflammation  of  the  air  tubes,  whic 
ramify  the  lungs  in  all  directions,  and  is  usually  found  in  connection 
with  or  closely  following  cases  of  pneumonia,  which  is  a  disease  of 
the  substance  of  the  lungs,  and  is  accompanied  by  bronchitis  through 
sympathy;  it  is  usually  due  to  sudden  changes  from  warm  to  cold  air, 
or  from  pure  air  to  an  atmosphere  which  is  impure  or  is  loaded  with 
foul  odors  or  vapors.  In  cases  of  badly  ventilated  stables  it  may,  and 
often  does,  assume  the  form  of  an  epidemic,  inasmuch  as  it  will  sud- 
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denly  show  itself  in  a  large  majority  of  the  animals  in  the  stable. 
This  fact  has  caused  many  to  confound  it  and  ordinary  or  sparodic 
pneumonia  with  the  disease  known  as  contagious  pleuro-pneumonia^ 
or    lung  fever." 

Inasmuch  as  it  affects  organs  which  can  have  no  rest,  and  whose 
work  is  incessant,  it,  if  it  involves  any  great  extent  of  surface,  be- 
comes a  dangerous  disease,  and  from  the  surroundings  is  very  difficult 
to  reach  by  medicines.  The  first  duty  is  of  course  to  remove  the 
cause,  for,  until  this  is  done,  all  treatment  is  futile.  If  it  proceeds 
from  an  attack  of  sparodic  pneumonia  our  attention  should  be  directed 
to  the  removal  of  this  disease. 

Dr.  Hill  thus  describes  the  symptoms  of  bronchitis :  Bronchitis  is 
usually  preceded  by  a  short  tight  cough,  accompanied  by  increased 
respiration  with  more  or  less  febrile  disturbance.  As  the  disease 
progresses,  the  feverish  symptoms  increase,  the  nose  is  dry,  the  heat 
of  the  skin  is  increased,  the  breathing  wheezing,  more  difficult.  The 
cough  is  frequent  and  painful,  and  is  suppressed  by  the  sufferer  as 
much  as  possible ;  movement  agravates  it  and  causes  distress.  At 
first  a  limpid  discharge  issues  from  the  nostrils,  and  this  subsequently 
becomes  thick  and  more  copious,  and  ultimately  muco-purulent.  The 
eyes  are  inflamed  and  the  pulse  considerably  accelerated,  and  unless 
speedily  relieved  suffocation  terminates  the  case.  The  animal  loses 
all  appetite,  and  the  emaciation  is  rapid  during  the  progress  of  the 
disease.  The  skin  is  hide-bound,  the  coat  harsh  and  staring  and  the 
belly  drawn  up." 

Dr.  Law  notes  as  a  peculiarity  of  this  disease  that  "  Precussion  de- 
lects no  change  of  resonance  at  any  part  of  the  chest  as  in  pneu- 
monia."- 

Dr.  Bridge  recommends  the  following  in  the  line  of  treatment: 
"  Tincture  aconite  and  tincture  verat  vird  of  each  one  ounce,  alcohol 
four  ounces,  extract  belladonna  one  drachm  and  aromatic  spirits  am- 
monia four  ounces;  dose  a  t^blespoonful  three  times  each>day." 

Dr.  Hill,  in  referring  to  treatment,  writes  as  follows :  "  Warm  de- 
mulcent drinks  should  be  allowed.  Milk  is  best  adapted  to  calves; 
frruel,  linseed  tea  and  barley  water  for  more  mature  animals.  The 
bowels,  if  necessary,  should  be  relieved  with  salad  or  linseed  oil  and 
enemas.  Drastic  purgatives  should  on  no  account  be  used."  As 
stimulants  to  accompany  proper  treatment,  Dr.  Hill  recommends 

Brandy  or  whisky,  from  one  to  six  ounces,  according  to  the  age  of 
the  patient,  in  warm  water  every  three  hours,  and  to  subdue  the  irri- 
tant symptoms,  camphor,  from  one  to  four  drachms  made  into  an 
emulsion  with  eggs  dissolved  in  milk  or  added  to  the  stimulants,  will 
be  found  useful ;  or,  chlorodyne,  one  to  two  drachms  in  a  little  oil." 

Prof.  Law  writes :  "  Give  frequent  diuretics  (nitre,  sweet  spirits  of 
nitre),  anodynes  (belladonna,  lobelia,  aconite),  and  expectorants 
(liquor  ammonia  acetatis,  oxymel  of  squill,  guiaacum,  ipecacuanha 
and  antimony)." 


This  disease  has  been  prevalent  to  rather  more  than  its  usual  de- 
gree during  the  past  summer  and  several  cases  were  investigated  by 
the  Veterinary  Surgeon  and  Secretary  of  the  Board.  The  increase  in 
cases  was  due  to  the  prolonged  warm  weather  of  June,  July  and 
August,  where  -pooh  were  depended  upon  for  the  supply  became 
scanty  and  very  impure ;  in  one  case  investigated  the  only  wat^  ac- 
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cessible  to  twenty-four  head  of  cattle  was  a  pot)l  covered  with  green 
scum,  so  situated  that  all  the  drainage  of  about  two  acres  run  into  it; 
hogs  wallowed  in  it  and  all  the  excrement  and  urine  dropped  within 
the  two  acres  was  washed  into  it  by  every  rain  that  fell.  When  the 
visit  was  made  the  green  scum  was  so  thick  that  the  animals  could 
only  get  access  to  the  water  by  wading  out  a  short  distance  from 
the  shore. 

Under  such  circumstances,  the  loss  of  seven  out  of  twenty-four  head, 
was  not  at  all  surprising,  and  how  the  remainder  kept  alive  during 
the  hot  days  of  the  summer  is  still  more  wonderful ;  the  owner  did 
not  appear  to  have  the  least  idea  of  the  cause  of  his  loss;  his  father 
had  watered  his  cattle  at  this  pond  before  him ;  it  was  however  ad- 
mitted that  they  had,  in  previous  years,  had  outbreaks  of  murrain," 
but  this  was  no  more  than  was  expected.  Spleenic  apoplexy  will  ex- 
hibit itself  very  often,  especially  during  long  continued  dry  weather^ 
among  cattle  confined  on  low  and  swampy  meadows  with  poor  and 
innutritions  grass  and  absence  of  shade.  It  will  also  arise  from  a  too 
large  supply  of  stimulating  food  when  accompanied  by  hot,  dry 
weather  and  exposure  to  the  sun.  Sudden  changes  of  poor  to  rich 
pasture  will  bring  on  an  attack  and  such  attacks  are  usually  most 
fatal.  Without  any  of  the  usual  surroundings  of  excessive  heat,  it  will 
sometimes  break  out  in  high-fed  herds,  especially  of  milk  cows  which 
have  been  forced  during  the  winter  by  high  feeding.  It  is  also  met 
with  among  cattle  which  are  pastured  upon  land  that  has  been  highly 
manured  for  a  series  of  years,  and  is  always  most  prevalent  in  the 
older  counties  of  the  State. 

St/mptams. — ^The  attacks  of  this  disease  are  usually  so  rapid  in  their 
termination  that  the  owner  seldom  notes  anything  wrong  until  it  is 
too  late  for  action.  Animals  apparently  sound  in  the  evening  will  be 
found  dead  in  the  morning,  or  so  weak  and  debilitated  as  to  be  unable 
to  get  up  or  move  about.  In  other  cases  the  action  of  the  disease  is 
much  less  rapid  and  several  days  elapse  before  the  dangerous  period 
arrives.  In  such  cases  we  find  the  symptoms  accurately  described  as 
follows:  "  There  is  a  cessation  of  rumination  and  loss  of  appetite; 
weakness  and  prostration  ensues  with  stupor  or  great  excitement; 
shivering  and  general  or  partial  sweatings  appear,  or  the  skin,  which 
is  harsh  and  dry,  is  hot  and  cold  alternately ;  tremblings  manifest 
themselves ;  along  the  spine  and  ribs  pressure  causes  pain  ;  the  mus- 
cles in  some  regions,  especially  those  ot  the  neck,  contract  spasmodi- 
cally, and  these  contractions  are  often  accompanied  by  plaintive  low- 
ings.  The  contractions  become  more  marked  as  prostration  increases  ; 
if  the  animal  is  made  to  move  it  staggers  and  stumbles,  and  progres- 
sion is  nearly  impossible ;  it  often  falls  and  has  great  difficulty  it  get- 
•  ting  up.  About  this  period  the  foetid  and  sanguiolent  diarrhoea  sets 
in,  accompanied  by  abdominal  pain,  which  the  animal  indicates  by 
frequently  looking  at  its  flanks.  The  expression  is  that  of  stupor  and 
the  dull  appearance  of  the  eye  is  very  characteristic  ;  at  the  same  time 
the  heart-beats  are  loud  and  tremulous  and  the  pulse  is  small,  very 
quick  and  irregular ;  the  temperature  of  the  body  may  be  high,  but 
the  legs  and  face  are  cold ;  the  respiration,  at  first  sighing  and  plain- 
tive, soon  becomes  panting;  the  muzzle  is  dry  and  the  mouth  cold 
and  filled  with  foamy  saliva ;  the  tongue  is  pendant  and  violet-col- 
ored, the  buccal  membrane  yellow  and  the  animal  grinds  the  teeth. 
The  abdomen  becomes  distended  and  the  animal  falls,  blood  flows 
from  the  nostrils,  and  the  foam  from  the  mouth  is  blood-colored,  and 
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convulsions,  especially  of  the  limbs,  commence,  and  in  some  animals 
are  so  severe  that  it  is  dangerous  to  go  near  them.  Death,  the  usual 
result,  may  occur  in  a  few  hours." 

Of  treatment,  Gamgee  writes :  Many  cases  prove  fatal  whatever 
treatment  may  be  adopted.  Success  has  attended  the  practice  of 
those  who  have  aimed  at  moving  the  affected  animals  rapidly  about, 
dashing  cold  water  on  their  bodies  and  following  this  up  by  full  doses 
of  purgative  medicine,  with  carbonate  of  ammonia.  In  the  earliest 
stages  of  spleenic  apoplexy  bleeding  may  be  of  service.  Preventive 
measures  should  be  resorted  to,  and  these  consist  of  low  diet,  active 
exercise,  purgatives  and  neutral  salts  in  water." 


This  disease,  which  is  known  in  different  localities  as  Spanish  fever, 
southern  cattle  fever,  Texan  fever  and  spleenic  fever,  has  been  unu- 
sually prevalent  in  the  State  during  the  past  summer  and  autumn. 
During  the  months  of  August  and  September  outbreaks  were  exam- 
ined at  Middletown,  Trexlertown,  Alburtis,  Womelsdorf,  Newtown, 
Mechanicstown,  Natrona,  Federal,  Lock  Haven,  Shiremanstown  and 
other  points.  A  number  of  cases  which  were  reported,  and  which 
were  undoubtedly  of  similar  origin,  were  not  examined  for  want  of 
time.  In  all  cases  these  outbreaks  were  due  to  the  purchase  of  "  feed- 
ers," which  came  from  the  West,  either  by  way  of  Pittsburgh  or  Buffalo. 
The  outbreaks  at  Trexlertown,  Alburtis,  Womelsdorf,  Newtown  and 
Mechanicstown  were  due  to  infected  cattle  coming  into  the  State 
through  Buffalo ;  those  at  Natrona  and  Middletown  to  cattle  coming 
through  Pittsburgh.  Other  outbreaks  were  caused  by  the  direct  intro- 
duction of  infected  cattle  from  Ohio  and  Illinois, 

In  each  case  the  surrounding  stock  owners  were  greatly  excited,  the 
outbreak  being  supposed  to  be  one  of  contagious  pleuro-pneumonia. 
This  excitement  was  in  some  cases  aggravated  by  the  fact  that  the 
local  veterinary  practitioners  were  ignorant  of  the  character  and  na- 
ture of  the  disease.  This  fact  also  greatly  increased  the  mortality,  for 
in  many  cases  the  course  of  treatment  pursued  was  such  as  would 
greatly  lessen  the  chances  of  recovery,  and  in  one  case  at  least  was 
the  indirect  cause  of  the  loss  of  twelve  out  of  fourteen  animals,  a 
number  of  which  might  no  doubt  have  been  saved  by  proper  manage- 
ment, and  a  number  would  have  been  much  better  off  without  any 
treatment  at  all. 

In  every  case  of  an  outbreak  in  this  and  former  years  the  disease 
has  been  brought  into  the  State  by  western  cattle.  In  a  few  instances 
outbreaks  have  been  noted  within  the  past  ten  years  which  were  due 
to  animals  from  Virginia;  but  from  the  fact  that  by  far  the  larger  pro- 
portion of  our  feeders  come  from  Illinois  and  Ohio,  it  is  from  these 
two  States  that  we  expect  the  infection.  The  period  at  which  they 
may  be  expected  ranges  from  the  first  of  August  until  after  the  first 
heavy  autumn  frost.  This  year  an  outbreak  was  reported  during  the 
last  week  in  July ;  but  usually  we  have  had  very  few  outbreaks  before 
the  middle  of  August. 

These  facts,  taken  in  connection  with  others  ^^hich  might  be  pre- 
sented did  not  want  of  space  forbid,  furnish  us  with  the  possible  rem- 
edy and  show  us  how  these  losses  to  our  stock  raisers  might  be  avoided. 
Cattle  from  the  southern  States  showing  in  themselves  no  symptoms 
of  the  disease  are  driven  or  carried  northward  late  in  July  and  during 
August.    Every  northern  or  native  animal  which  passes  over  their 
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tracks,  or  which  by  being  placed  in  the  same  cars  (after  the  southern 
animals  have  been  removed),  is  liable  to  receive  the  infection,  and  in 
fact  seldom  escape  it.  The  disease  remains  dormant  for  several  weeks, 
and  hence  the  animal  may  pass  through  the  hands  of  several  owners 
and  the  existence  of  the  disease  not  be  suspected.  In  fact,  for  a  pe- 
riod of  several  weeks  the  most  skillful  veterinary  examination  would 
fail  to  detect  any  symptom  of  the  disease,  and  it  is  usually  not  until 
the  animals  refuse  to  eat  that  anything  wrong  is  suspected.  In  the 
-cases  which  we  have  been  called  upon  to  examine  this  season  the  ani- 
mals remained  on  the  farms  here  for  from  two  to  four  weeks  before 
■any  disease  was  suspected  or  detected. 

It  has  also  been  clearly  demonstrated  that  one  or  two  heavy  frosts 
will  destroy  the  germs  of  this  disease  whether  they  exist  in  the  cars, 
in  the  roads  or  in  the  systems  of  the  infected  animals,  and  in  several 
<!ases  the  writer  has  known  bad  cases  of  individual  infection  to  im- 
prove immediately  after  a  single  frost.  Animals  regarded  as  hopeless 
•cases  in  the  evening  have  shown  marked  signs  of  improvement  the 
morning  after  the  frost,  and  their  recovery  has  been  rapid  from  that 
time. 

The  proper  remedy,  then,  for  these  outbreaks  is  to  have  the  i)ower, 
by  a  national  law,  to  prevent  the  movement  of  the  dangerous  animals 
until  after  we  have  had  several  heavy  frosts  in  the  autumn  and  not  allow 
them  to  be  moved  after  a  date  in  the  spring  which  shall  insure  several 
frosts  after  they  are  moved  over  northern  roads,  or  placed  in  the  cars 
afterwards  to  be  occupied  by  other  animals.  This,  and  this  alone,  will 
secure  us  from  the  annual  and  increasing  loss  from  this  cause.  At  a 
line  of  latitude  which  has  at  least  partially  been  mapped  out,  this  dis- 
-ease  is  permanent  and  its  outbreaks  are  possible  at  any  season  of  the 
year.  The  disease  is  slowly  being  acclimated,  and  this  line  of  latitude 
is  slowly  moving  north  each  year.  It  is  now  recognized  in  the  latitude 
of  Richmond,  Virginia.  How  much  further  it  may  move  north  cannot 
be  predicted,  but  it  is  evident  that  every  movement  in  this  direction 
of  this  permanent  line  increases  our  liability  to  loss  from  infection. 
It  is  fortunate  for  the  Pennsylvania  stock  raiser  that  this  disease  is  not, 
like  contagious  pleuro-pneumonia,  continuous  in  its  infection.  If  such 
were  the  case,  it  would  become  the  cause  of  much  greater  loss. 

Previous  to  leaving  southern  latitudes  the  animals  show  no  signs  of 
the  disease,  and  during  their  passage  into  and  through  1  he  northern 
States  the  native  southern  animals  exhibit  no  outward  signs  by  which 
the  infection  may  be  discovered,  and  it  is  not  until  the  native 
northern  animals  show  the  disease  that  the  danger  is  suspected. 
Inasmuch  as  the  infection  may  make  no  outward  show  until  the 
animals  which  have  caused  it  have  passed  away,  it  follows  that  even  a 
few  southern  animals  may  do  a  great  amount  of  injury  before  the 
cause  is  located.  In  the  case  which  we  have  already  noted  it  is  quite 
probable  that  a  few  animals  carried  North  may  have  been  the  center 
from  which  all  of  our  infected  herds  contracted  the  disease. 

In  all  cases  where  outbreaks  have  been  examined  by  the  State 
oflScers  great  excitement  prevails.  This  is  at  once  quieted  by  the  as- 
surance that  while  the  southern  animals  may  infect  every  northern 
or  native  animals  with  which  they  come  in  contact,  yet  these  natives 
cannot  and  will  not  infect  others,  and  hence  the  outbreak  stops  with 
the  animals  brought  from  the  West  and  infected  when  purchased.  If 
the  Texans  or  other  southern  animals  were  brought  on  to  our  Penn- 
sylvania farms  they  would,  for  an  indefinite  period,  infect  every  ani-  , 
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mal  with  which  they  came  in  contact  or  which  came  in  contact  with 
any  of  their  excretia;  and  any  excrement,  urine,  &c.,  left  in  a  car  l>y 
the  southern  cattle  would  infect  every  animal  with  which  it  came  iix 
contact,  and  this  power  would  only  be  lost  after  a  heavy  frost. 

Symptoms. — The  above  facts  as  to  the  limited  duration  of  the  disease- 
(from  July  15  to  October  1)  relieve  us  from  the  diflSculty  of  looking 
for  the  symptoms  of  this  disease  except  during  the  period  indicated. 
They  are  so  well  described  by  Prof.  James  Law,  in  his  "Farmers'  Vet- 
erinary Adviser,"  that  we  transcribe  as  follows:  "There  seems  to  be- 
an incubation  of  four  or  five  weeks,  ending  in  an  elevated  temperature 
and  followed  in  five  to  seven  days  by  dullness,  languor,  drooping  head 
till  the  nose  reaches  the  ground,  arched  back,  hind  legs  advanced  undeir 
the  belly  and  bent  at  the  fetlocks,  cough  more  or  less  frequent,  mus- 
cular trembling  about  the  flanks,  jerking  of  the  neck  muscles,  heat  of 
horns,  ears  and  general  surface  (limbs  cold  in  exceptional  cases),  and 
impaired  appetite  and  rumination.    Soon  weakness  compels  laying^ 
down,  by  choice  in  water,  eyes  are  glassy  and  fixed,  secretions  les- 
sened, dung  hard  and  coated  with  mucus  or  with  clots  of  blood,  and 
the  urine  changes  to  a  deep  red  or  black  and  coagulates  on  boiling* 
The  mucus  membranes  are  of  a  deep  yellow  or  brown ;  that  of  the^ 
rectum  seen  in  passing  dung  is  of  a  dark  red  as  in  rinderpest.  All 
these  symptoms  become  aggravated,  weakness  becomes  extreme,  and 
the  patient  dies  in  a  state  of  stupor  or  sometimes  in  convulsions."  . 

In  several  cases  examined  by  the  writer  the  temperature  was  ele- 
vated, and  in  one  case  was  one  hundred  and  eight  degrees;  usually  it 
does  not  rise  above  one  hundred  and  five.  This  alone  cannot  be  ac- 
cepted as  a  proof  of  the  existence  of  the  disease,  as  an  increased  tem- 
perature accompanies  many  of  the  diseases  to  which  the  bovine  tribe- 
are  liable.  The  urine  is  bloody  and  so  are  the  excrements.  This,  and 
the  unusually  rapid  falling  oft'  in  flesh  which  always  accompanies  at- 
tacks of  this  disease,  leads  to  the  inference  that  the  blood  becomes  dis- 
organized and  passes  through  the  tissues,  and  thus  is  the  cause  of  the 
rapid  loss  of  flesh  which  so  puzzles  the  local  practitioner  who  for  the. 
first  time  meets  with  a  case  of  spleenic  fever. 

Treatment — As  a  rule,  nine  out  of  ten  attacks  are  fatal  and  treat- 
ment has  little  or  no  eff*ect.  Our  whole  attention  should  be  devoted 
to  assisting  nature  to  throw  off*  the  disease ;  except  in  particular  cases,, 
all  cathartic  medicine  should  be  avoided,  because  without  accomplish- 
ing any  good  they  still  further  weaken  the  animals  and  at  a  time  when 
all  strength  is  needed  and  when  it  is  essential  to  recovery.  In  a 
number  of  cases  which  have  come  under  our  notice  during  the  past 
and  former  years  the  actual  loss  was  fully  doubled  by  the  use  of  strong 
cathartic  or  purgative  doses.  A  post  mortem  usually  shows  that  the 
third  stomach  (maniplies)  is  impacted  and  leads  the  practitioner  to 
the  inference  that  it  is  the  cause  (and  not  the  effect)  of  the  trouble. 
Cathartics  follow,  dose  after  dose,  until  the  animal  fails  to  rally  and 
death  ensues,  often  more  from  the  presence  of  the  medicine  than  from 
actual  disease. 

From  the  best  evidence  which  we  can  obtain  we  estimate  the  losses 
of  our  Pennsylvania  cattle  feeders  during  the  past  summer,  from  this 
disease  alone,  at  thirty  thousand  dollars,  no  account  being  taken  of 
consequential  losses,  and  our  surgeon  estimates  that  the  result  of  his 
visits  has  saved  at  least  one  thousand  eight  hundred  dollars'  worth  of 
Btogk  from  death  from  neglect  and  improper  treatment. 
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Early  in  May  last  Hon.  C.  S.  Wagner  reported  that  a  disease,  of  a 
nature  not  clearly  understood  by  the  local  practitioner,  had  appeared 
in  a  herd  near  Newville,  and  asked  that  an  immediate  examination 
should  be  made.  A  visit  by  the  Secretary  developed  the  following 
facts : 

Tobias  Wolf,  near  Newville,  had  lost  four  animals  in  as  many  days, 
and  all  of  the  remainder  of  his  herd  were  suftering,  to  a  greater  or 
less  degree,  with  63'mptoms  similar  to  those  which  had  apparently 
caused  the  death  of  the  others.    A  careful  examination  revealed  the 
presence  of  some  caustic  or  poisonous  matter,  but  the  most  careful  ex- 
amination of  the  history  of  the  case  failed  to  develop  its  nature,  or 
to  account  for  its  presence.  During  most  of  the  time  all  the  herd  were 
confined  in  a  yard  along  the  public  road,  and  were  driven  twice  each 
day  to  a  running  stream  near  by;  for  convenience,  several  of  the  ani- 
mals were  not  turned  out,  and  were  watered  in  the  stable  with  water 
from  the  pump  at  the  house ;  all  were  alike  affected,  and  those  which 
.  had  died  belonged  to  both  lots.    The  owner  stated  that  in  clearing  up 
the  adjoining  garden,  the  weeds  were  thrown  into  the  yard  and  were 
eaten  by  the  cows.    The  fact  that  the  animals  which  had  not  been  out 
of  the  stables,  and  therefore  had  not  had  access  to  the  weeds,  proved 
weeds  could  have  had  no  connection  with  the  case.    Five  or  six  of 
the  animals  were  very  much  reduced,  and  were  evidently  suffering 
great  pain ;  the  others,  though  showing  precisely  similar  symptoms, 
but  to  a  less  degree,  were  also  in  a  dangerous  condition.    A  careful 
examination  of  the  troughs,  racks,  meal,  hay,  straw  and  fodder  used,  • 
failed  to  give  any  clue  to  the  cause  of  the  trouble,  and  as  several  hours 
had  elapsed  before  the  existence  of  the  trouble  was  suspected,  and  at 
least  one  day  before  any  definite  action  had  been  taken,  all  trace  of 
poison  administered  through  the  feed  troughs  could  possibly  have  been 
removed;  at  all  events,  the  condition  of  the  animals  clearly  proved 
that  all  (with  possibly  one  exception)  had  been  subjected  to  the  same 
influences,  and  it  was  therefore  impossible  to  attribute  it  to  any  cause 
but  design  to  injure  the  owner  through  his  live  stock.    A  post  mortem 
clearly  showed  great  destruction  and  weakening  of  the  mucous  mem- 
branes of  the  rumen  and  stomach.    In  these  organs  and  in  the  intes- 
tines a  slight  pressure  with  the  finger  was  sufficient  to  force  the  mucous 
membrane  into  rolls  and  to  detach  it  in  layers;  beyond  this  inflamed 
condition  of  the  digestive  organs,  no  other  symptoms  were  noticeable 
which  might  not  very  reasonably  be  attributed  to  this  cause,  and  noth- 
ing could  be  found  in  any  of  the  organs  which  would  afford  a  clue  to 
the  nature  of  the  poison  used,  while  no  special  reason  could  be  given 
for  the  belief,  the  opinion  was  expressed  that  the  trouble  was  caused 
by  Paris  green,  administered  through  bad  feeling,  but  nothing  could 
be  found  to  give  proof  ot*  this. 

The  symptoms  were,  however,  strongly  suggestive  of  lead  poisoning, 
and  the  treatment  recommended  was  such  as  was  suitable  for  this 
trouble,  but  no  good  reason  could  be  given  for  the  i)resence  of  lead  in 
any  form. 

In  its  primary  stages  the  best  treatment  for  poisoning  from  lead, 
and  in  fact  from  any  poisonous  material,  is  by  the  use  of  purgatives, 
to  carry  the  foreign  material  out  of  the  system  as  quickly  as  possible. 
Strong  purgatives  may  be  used,  and  double  doses  of  any  safe  purga- 
tive may  be  given ;  the  great  object  being  to  get  the  foreign  matter 
out  of  the  system  as  soon  as  possible,  and  thus  relieve  the  animal. 
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Sulphate  of  soda  (Glauber  salts)  may  be  given  in  doees  of  from  one 
to  one  and  one-half  pounds  to  full  grown  animals  and  to  smaller  ones  in 
proper  proportion.  Sulphate  of  magnesia  (Epsom  salts)  maybe  given 
to  full  grown  animals  at  the  rate  of  from  one-half  to  three-quarters 
of  a  pound,  the  theory  being  that  the  sulphuric  acid  of  the  purga- 
tives, in  addition  to  their  purgative  effect,  will,  by  uniting  with  the 
active  principle  of  the  lead,  in  a  measure  neutralize  its  effects. 

At  the  time  the  herd  was  visited  by  the  Secretary  the  animals  had 
all  been  under  the  influence  of  the  poison  for  a  sufficient  length  of 
time  for  it  to  cause  a  high  degree  of  inflammation  and  to  have  caused 
death  (probably  because  they  had  received  the  largest  amount)  of 
four  of  the  animals.  Under  this  condition  the  use  of  purgatives  was 
not  admissible,  as  they  would  have  but  increased  the  inflammation. 
In  their  stead  weak  emulsions  of  slippery  elm  and  bran  were  recom- 
mended; small  doses  of  linseed  oil  (not  more  than  two  ounces  at  a 
dose,  and  not  oftener  than  once  in  three  hours)  given.  No  more  ani- 
mals were  lost,  but  several  were  reduced  to  such  a  low  condition  as  to 
require  several  days  for  recovery. 

In  a  somewhat  similar  case  near  Carlisle  the  diflSculty,  which  was 
confined  to  five  animals  which  were  not  stabled,  was  traced  to  a  pot 
of  white  (lead)  paint  spilled  by  painters,  and  afterwards  covered  over 
with  manure  and  litter.  Two  animals  died  from  the  efiects  of  the 
lead,  and  the  other  three  were  fairly  on  the  way  to  recovery  (without 
treatment)  when  visited  by  the  Secretary  and  Surgeon  of  the  Board. 

Dr.  Hill,  in  his  treatise  on  poisons,  groups  them  into  four  classes,  as 
I  follows : 

It^itant, — Corrosive  sublimate,  arsenic,  copper,  zinc,  iron,  oxalic 
acid,  ammonia,  savin,  cantharides,  croton,  hellebore,  hemlock,  hemlock 
drop-wort  and  water  hemlock. 

Astringent  irritants. — Acorns,  oak  shoots  and  ferns. 

Sedatives. — Hydrocyanic  acid,  aconite,  digitalis,  colchicum,  yew  and 
lead. 

Narcotics. — Opium,  tobacco,  hyoscyamus,  belladonna,  camphor, 
laburnum,  chloroform  and  strychnia. 

In  cases  of  very  recent  poisoning  the  best  course  is  to  give  heavy 
doses  of  purgatives.  In  all  cases  doses  of  linseed  oil  are  safe ;  in  ur- 
gent cases  a  dose  of  from  one  pint  to  a  quart  may  be  given,  care  being 
taken  to  vary  it  in  accordance  with  the  size  and  age  of  the  animal. 
Mucilagious  drinks  should  also  be  given  plentifully,  and  if  necessary 
may  be  administered  by  drenching.  The  most  important  item  is  quick 
and  immediate  treatment.  A  delay  of  a  few  hours  may  cost  the  life 
of  the  animal,  which  might  have  been  saved  by  the  early  application 
of  linseed  oil  or  purgatives,  the  whole  object  of  treatment  being  to 
remove  the  poisonous  materials  before  it  is  taken  up  by  the  absorbents 
and  transferred  to  other  portions  of  the  system. 

As  a  rule, animals  will  not  eat  poisonous  or  injurious  plants;  but  at 
times  we  find  existing  a  species  of  depraved  appetite  which  seems  for 
the  time  being  to  supplant  instinct  and  to  lead  the  animal  to  eat  sub- 
stances usually  discarded.  Perhaps  the  most  common  form  of  vege- 
table poisoning  which  we  have  been  called  upon  to  investigate  is  the 
disease — if  it  may  so  be  termed — known  as  wood  evil."  Early  in 
the  spring  the  animals  are  turned  out  on  the  mountain  sides  or 
into  the  adjacent  timber,  and  finding  but  a  very  scanty  supply  of 
innutritions  grass,  are  forced  to  eat  the  young  shoots  of  the  oak  and 
other  forest  trees.    The  large  amount  of  tanic  and  other  acids  con- 
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tained  by  these  immature  shoots  gives  them  a  strong  astringent 
quality  and  soon  cause  impaction  of  the  rumen  and  maniplies 
and  unless  relief  is  aflforded,  is  followed  by  death  ;  in  two  cases 
brought  to  the  notice  of  the  Boarcf,  this  difficulty  has  been  caused  by 
a  depraved  appetite  which  caused  the  animal  to  eat  this  kind  of  ma- 
terial when  proper  food  in  abundance  was  accessible  at  all  times ;  in 
these  cases  the  post  mortem  plainly  showed  the  presence  of  the  undi- 
gested leaves  and  smaller  branches.  An  exactly  similar  effect  (pro- 
duced by  the  same  cause)  has  several  times  been  brought  to  our  no- 
tice where  homed  stock  have  had  access  to  acorns  in  large  amounts ; 
impaction  soon  follows  the  presence  of  any  considerable  amount  of 
this  kind  of  food,  and  unless  relief  is  at  once  aflforded  the  attendant 
inflammation  produces  death. 

Cattle  pasturing  on  low  lands  are  sometimes  poisoned  by  eating  the 
branches  of  the  Junipeinis  sdbina  (savin),  the  Ilellebor^cs  niger 
(hellebore,  Christmas  rose),  hemlock  drop- wort  and  water  hemlock 
or  "fools  parsley ; "  in  all  such  cases  the  first  step  should  be  to  get 
the  poisonous  material  out  of  the  digestive  organs  as  quickly  as  pos- 
sible, but  in  accomplishing  this,  due  consideration  must  be  taken  of 
the  condition  of  the  animal  at  the  time  the  remedy  is  administered. 

In  a  case  of  disease  among  young  calves  the  difficulty  was  (by  post 
mortem)  apparently  traced  to  the  eating  of  ferns  growing  in  an  adjacent 
low  lying  wood  lot ;  in  another  case  the  cause  of  the  difficulty  was  ap- 
parently the  eating  of  the  common  purple  foxglove ;  in  the  case  of  a 
single  young  animal  death  was  produced  by  browsing  on  the  branches 
of  a  small  yew  tree  to  which  the  calf,  by  breaking  into  a  yard,  had  ob- 
tained access. 


This  disease,  which  was  brought  to  the  notice  of  the  Board  by  a 
case  reported  by  one  of  its  members,  is  most  common  among  young 
and  rapidly  growing  stock ;  among  calves  it  is  most  likely  to  aflfect 
such  as  are  unusually  thrifty  and  in  above  the  average  condition  and 
flesh ;  it  is  most  common  where  high  feeding  is  the  practice,  and  sel- 
dom met  with  where  the  animals  are  neglected.  In  case  it  is  found 
under  the  latter  circumstances,  it  can  usually  be  readily  traced  to  ex- 
posure or  over  exertion,  and  too  rapid  cooling  after  vigorous  exercise. 

The  case  alluded  to  was  that  of  a  horse,  which,  among  a  number  of 
others  was  being  fed  up  for  the  New  York  market,  and  among  horses 
it  is  usually  met  with  under  the  conditions  which  surrounded  this  case 
and  which  are  thus  described  by  the  party  having  the  animals  in 
charge :  The  horse  was  a  grade  Percheron,  six  years  old,  in  good  flesh 
and  apparently  in  the  best  of  health.  I  had  been  feeding  him  for  two 
months  without  other  exercise  than  that  aflforded  by  a  walk  twice 
each  day  to  the  water  trough.  AVe  gave  him  about  twelve  large  ears 
of  com  for  breakfast,  the  same  for  dinner  and  at  night,  a  chop  feed 
composed  of  six  quarts  of  cut  hay,  three  quarts  of  rye  chop  and  one 
pint  of  linseed  meal,  with  all  the  hay  he  would  eat  and  kept  his 
manger  full  all  the  time. 

"  Saturday  evening  my  feeder  noticed  that  the  horse  was  bleeding  at 
the  nose,  but  he  ate  his  feed  even  more  f;reedily  than  usual.  Half  an 
hour  later  I  led  him  out  into  a  box  stall,  and  noticed  that  his  right 
front  leg  was  somewhat  stiff  and  considerably  swollen  from  the  fet- 
lock to  the  shoulder,  and  that  his  nose  above  the  nostrils  was  begin- 
ning to  swell;  he  appeared  to  be  uneasy  and  restless.    It  was  proba- 
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bly  three  hours  before  a  surgeon  could  bo  obtained  and  by  that  time 
his  nose  was  very  much  swollen,  and  he  had  great  difficulty  in  breath- 
ing; his  legs  were  all  more  or  less  swollen,  and  small  drops  of  blocxl 
were  attached  to  the  end  of  the  hair  on  his  right  fetlock.  His  api)e- 
tite  remained  good  for  three  days  and  he  ate  greedily  the  small  (]uan- 
tity  of  food  that  we  thought  it  prudent  to  give  him,  until  his  jaws  be  - 
came incapable  of  motion. 

"  On  Monday  morning  our  regular  surgeon  arrived  and  at  once  in- 
serted a  tube  into  his  windpipe  and  thus  save  him  instant  relief  so 
far  as  breathing  was  concerned.  By  this  time  his  limbs  were  stiff  an<l 
swollen,  and  he  could  use  them  only  with  difficulty  ;  he  could  move 
his  feet  backward  much  more  readily  than  forward.  His  body  showt^d 
raised  ridges  lengthwise  of  the  abdomen,  and  his  head  was  swollen  to 
fully  double  its  natural  size,  and  his  nostrils  were  so  much  enlarged 
that  he  could  not  get  his  nose  into  an  ordinary  wooden  stable 
bucket  to  drink.  A  fluid  resembling  blood  was  slowly  oozing  out 
through  the  pores  of  the  skin  on  all  of  his  legs,  and  also  on  the  btxly 
below  the  shoulders  and  on  the  flanks,  and  he  remained  in  this  con- 
dition until  he  died,  in  seven  days  from  the  first  appearance  of  the 
disease.  During  the  first  night  the  hemorrhages  from  the  nostrils 
occurred  about  ever\'  half  hour  and  at  times  were  so  violent  as  to 
threaten  strangulation.  Throughout,  his  appetite  was  good,  his  eyes 
bright  and  his  ears  erect.  My  own  opinion  is  that  the  disease  was 
caused  by  a  system  of  stall  feeding  that  is  practiced  by  all  dealers  to 
fit  horses  for  the  New  York  market,  which  requires  them  to  be  '  hog 
fat." 

Dr.  F.  Bridge,  Veterinary  Surgeon  of  the  Board,  thus  alludes  to  the 
nature,  cause  and  proper  treatment  of  the  disease  :  "  The  disease  is 
of  a  sparodic  character,  and  is  a  non-contagious  fever  of  an  intermit- 
tent type  ;  it  is  due  to  some  putrid  condition  or  improper  state  of  the 
blood.  The  capillaries  are  much  affected  especially  those  of  the  skin 
and  mucus  membranes  and  it  is  quite  possible  that  other  portions  of 
the  body  are  affected.  It  frequently  occura  as  a  sequel  to  some  de- 
bilitating disease  as  influenza,  catarrhal  fever,  &c.  Badly  ventilated 
and  illy  drained  stables  and  other  violations  of  the  laws  of  health  are 
among  the  causes  which  produce  it.  For  this  reason  purpura  is  most 
commonly  met  with  among  horses  recently  purchased  and  which  come 
from  pure  country  air,  and  are  in  a  fat  or  plethoric  condition.  They 
are  introduced  into  a  poisoned  atmosphere,  to  which  they  have  not 
been  accustomed  nor  acclimated  to;  the  blood  becomes  poisoned  with 
effete  products,  and  loses  its  integrity,  accumulates  in  the  capillaries 
and  smaller  veins,  and  the  loose  and  pendant  portions  of  the  body. 
It  will  frequently  develop  during  sudden  changes  in  the  weather  or 
temperature,  but  is  seldom  noted  among  horses  at  pasture.  The  blood 
when  drawn  from  the  body  during  this  disease  is  found  to  be  slightly 
coagulated;  the  symptoms  are  very  characteristic  and  there  is  seldom 
any  difficulty  in  detecting  the  disease.  There  is  a  slight  swelling 
about  the  hocks,  on  the  breast  and  a))domen.  In  the  latter  positions 
they  are  usually  hard  and  abrupt  and  appear  very  quickly;  in  many 
cases  the  swellings  have  the  appearance  of  having  a  string  tightly 
drawn  around  them.  They  are  sensitive  to  the  touch,  and  at  the  least 
touch  the  animal  will  flinch.  They  appearand  disappear  very  quickly 
and  often  give  the  impression  that  they  move  from  one  portion  of  the 
body  to  another.  Small  visicles,  about  the  size  of  a  pea,  appear  about 
the  lower  part  of  the  limbs,  on  the  fet  locks  and  hocks.    After  a  short 
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time  these  burst  and  discharge  an  unhealthy  amber  or  purple-colored 
fluid  which    scalds  "  the  skin  over  which  it  Hows. 

The  more  particular  symptoms  are  petechial  spots  of  a  purple  color 
on  the  visible  mucous  membrane.  The  membranes  of  the  nostrils 
may  become  one  mass  of  corrupt  matter,  which  may  extend  to  and 
include  the  lungs.  The  under  lip  may  hang  ))endulous,  the  head  and 
nostrils  much  swollen,  breathing  diflScult  and  animal  unable  to  take 
food.  It  is  with  much  exertion  that  he  can  lay  down,  and  every 
motion  is  made  with  great  difficulty. 

In  treating  this  disease,  the  first  object  should  be  to  remove  all  pro- 
ducing causes.  Give  plenty  of  pure  air  and  rnove  to  a  well-lighted, 
roomy,  warm  stable.  The  duration  of  the  disease  is  from  eight  to 
thirty  days,  and  it  usually  requires  about  a  month  to  entire  recovery. 
There  is  great  danger  of  a  fatal  termination  from  extravasation  into 
some  internal  organ,  and  even  into  the  subcutaneous  tissue.  To  pre- 
vent the  tendency  to  extravasation  of  the  blood,  styptics,  such  as  tur- 
pentine emulsion  or  turpentine  and  oil,  and  tincture  of  ergot  should 
be  given.  Chlorate  of  potash,  two  drachms,  dry  sulpate  of  iron,  two 
4rachms,  and  sulphate  of  quinine  may  be  given  in  single  doses  three 
times  each  day. 

If  the  animal  can  eat,  a  liberal  allowance  of  good  oats  and  hay 
■should  be  given  and  special  attention  paid  to  grooming.  The  swell- 
ings should  be  lightly  sponged  with  a  weak  mixture  of  vinegar  and 
cold  water.  AVhen  there  is  difficulty  of  breathing,  which  appears  dan- 
gerous, tracheotomy  should  be  resorted  to  early  in  the  treatment. 
With  careful  attention  and  proper  treatment  most  cases  will  recover 
during  the  fourth  to  eighth  day. 

In  referring  to  this  disease,  Professor  Williams  writes  as  follows : 

It  may  safely  be  concluded  that  the  causes  of  purpura  are  of  a  se]>tic 
nature  and  are  due  to  the  absorption  of  the  products  of  decomposition 
extrinsic  to  the  body ;  to  the  severity  and  rapidity  of  tissue  change 
within  the  body,  either  owing  to  a  previous  disease  or  debilitating  cir- 
cumstances, and  their  accumulation  when  naturally  generated,  owing 
to  impairment  of  the  excretory  organs," 

The  causes  of  the  disease  are  numerous,  and  may  effect  a  large 
number  in  one  stable,  and  thus  give  it  the  appearance  of  contagion,  or 
they  may  only,  as  is  usually  the  case,  affect  one  individual  animal. 
Sudden  changes  from  heat  to  cold,  when  the  body  is  warm,  may  cause 
an  outbreak.  Colds  contracted  after  an  attack  of  influenza  (pink 
eye)  may,  while  the  system  is  debilitated,  bring  on  an  attack  of  pur- 
pura. Too  high  feeding  without  the  proper  amount  of  exercise  is  one 
of  the  most  prolific  causes,  and  its  cases  are  among  the  most  diflicult 
to  manage  and  cure.  Some  animals  are  predisposed  to  this  class  of 
disorders,  and  after  two  or  three  attacks  usually  prove  fatal,  even 
under  the  best  treatment.  Illy  ventilated  stables,  especially  when 
used  for  well-fed  light  working  teams,  are  prolific  sources  of  this  dis- 
ease. Attacks  often  follow  the  recovery  from  the  attacks  of  other  dis- 
ease, especially  when  the  animal  is  fed  concentrated  food  for  the 
purpose  of  rapidly  improving  its  concHtion. 


328  Agriculture  op  Pennsylvania.  [No.  2, 

Investi^tion  of  Dise€tses  of  Live  Stock. 

Tabular  statement  showing  location  of  herds  visited,  number  of  ani- 
mals in  each  herd,  number  sick,  and  the  number  which  died  or  were 
killed.  The  total  work  of  the  year  embraced  visiting  238  herds  and 
the  examination  of  1,815  animals,  including  examinations  of  con- 
tagious pleuro-pneumonia,  involving  a  distance  traveled  of  6,800  miles. 
This  does  not  include  twenty-three  herds  visited  by  the  Secretary  of 
the  Board.  Condensed  from  the  oflScial  report  of  F.  Bridge,  United 
States  Veterinarj^  Surgeon. 
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16, 
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10 
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Investi^ration  of  Diseases  of  Live  Stock. 

A  tabular  statement  showing  the  number  of  animals  attacked  with  each  disease 
the  number  which  died  or  were  killed,  and  the  remedies  prescribed  in  each  case. 
Condensed  from  the  official  report  of  Dr.  Francis  Bridge,  State  Veterinary  Surgeon. 
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Anthrax,  

21 

1 

7 

1 

Bleeding  in  early  sUges :  Chlorate  potaab, 
\  oz. ;  nlirate  potash,  1  oz. ;  sulphate  pot' 
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Acute  bronchitis,    .  . 

7 

3 

!  3 

1 
1 

Tincture  aconite,  \  oz. ;  tincture  veratrnnk 
verl,  i  oz. ;  alrohol.  4  ozs. ;  extract  bella- 

uviiiiA^   1  iiriii*  ^     nrviUAbiu   spirii^   m\  niii^ 

monia,  4  ozs.;  mix  and (^Ive  tablespoonf^l 
twice  each  day. 

Broncho-pneumonia,  . 

91 

8 

1 

Sloppy  food  with  Epsom  salts  :  2  drms.  each- 
three  limes  each  day. 

Filaria- bronchitis,  .  . 



22 

6 

i  5 

1 

1 

Solpliur  fumigating :  Linseed  oil,  1  pint ; 
turpentine,  4  ozs.;  mix  and  give  2  table- 

V|/VWUI>IUI  iUIVv    kllUVO  CAVU 

Bronchial  catarrh,  .  . 

36 

5 

!T 

i 

i 

Keep  body  warm— plenty  of  pure  air.  Glre 
acetate  ammonia,  4  ozs.,  three  tiroes  a  day  ^ 
afttfrwards  give  sulphate  of  quinine,  V^ 
grains  twice  each  day. 

Paralysis  and  ptacmia, 

19" 

1 

1  1 

I 

Nutritious  and  easily  digested  food  :  Stimu- 
late the  spine  with  embrocation  ;  give  dally 
2  drms.  powder  nux-vorolca  and  I  oz.  chlo— 
rate  potash. 

Tuberculosis,  .... 

206 

42 

1  30 

All  diseased  animals  should  be  promptly 
killed. 

Texan  fever,  .... 

126 

41 

'  39 

Turpentine,  i  oz.,  with  linseed  oil,  2  oz., 
twice  each  day  ;  sulphate  Quinine,  20  grs.  ^ 
chlorate  potash,  20  grs. ;  mix  and  give  two 
or  three  times  each  day. 
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All  diseased  animals  should  be  killed. 

• 

185 

i  18 

1 
1 

4 

Give  a  laxative  and  nutritions  diet ;  pure 
cool  air:  Powder  gentian  root,  2  drms.; 
1     powder  carlionate  ammonia,  2  drms. ;  pow- 
der gum  camphor,  2  drms.,  twice  or  three 
times  each  day. 

Impaction  of  rumen,  . 

3 

\  1 

1 

— 

'  Sulphate  magnesia,  1  lb. ;  Barbadoes  aloea- 
powder,  1  oz. ;  croton  oil,  15  drops  ;  nnx- 

1  vomica,  2  drms. ,  in  one  quart  of  luke  warm^ 
water. 

Malarial  opthalmia,  . 

12 

1 

■  8 

Give  20  grains  sulphate  quinia  twice  each 
day  ;  wash  the  eyes  with  a  weak  solution  or 
belladonna  twice  each  day. 

Pericarditis,  .... 

,  27 

1 

1 

'  Apply  a  large  mustard  plaster  to  the  left  side 
1     give  1  drm.  of  powder  digitalis  and  i  drm. 
of  powdered  opium  three  times  each  day. 
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THE  boyi:n^e  stomachs  and  their  diseases. 


In  common  parlance,  we  are  told  that  the  members  of  the  bovine 
tribe  have  four  stomachs,  and  for  the  purpose  of  being  well  under- 
stood we  shall  follow  the  custom  and  allude  to  each  of  the  four  divi- 
sions as  a  stomach,  although  the  fact  that  digestion  alone  takes  place 
in  the  fourth  or  last  one  proves  that  it  alone  is  entitled  to  the  name  of 
stomach,  the  others  merely  acting  as  so  many  storerooms  in  which  the 
food  is  properly  prepared  for  the  action  and  digestion  of  the  last 
stomach,  which  communicates  directly  with  the  intestines. 

As  enumerated  in  the  order  of  their  situation  they  are:  1.  The 
rumen  or  paunch.  2.  The  reticulum  or  honeycomb.  3.  The  omasum 
or  many  plies.  4.  The  abomasum  or  rennet. 

Of  these  the  rumen  is  much  the  larger,  and,  when  compared  with 
the  whole  four,  may  be  said  to  occupy  nine-tenths  of  their  size,  but 
when  compared  with  the  bulk  of  all  of  the  contents  of  the  abdominal 
<;avity,  may  be  said  to  constitute  three-fourths  of  its  bulk.  Its  duty 
and  office  seems  to  be  to  receive  and,  to  a  certain  extent,  moisten  the 
coarser  portions  of  the  food  which  are  still  in  too  large  particles  to  go 
into  the  true  or  digestive  stomach.  In  it  they  remain  until  the  ani- 
mal has  satisfied  its  hunger,  when  it  has  the  power  of  forming  the  con- 
tents into  small  pellets  or  balls,  and,  by  a  muscular  action  peculiar 
to  the  organ,  force  them  upward  into  the  mouth  for  remastication 
and  mixing  with  the  saliva. 

The  reticulum,  or  second  stomach,  is  the  smallest  of  the  four  divi- 
sions and  in  it  are  found  all  foreign  bodies  which  obtain  entrance  into 
the  digestive  organs.  Nails,  small  stones,  balls  of  hair,  &c.,  lodge  here 
and  produce  those  complicated  disorders  which  so  puzzle  the  veter- 
inary practitioner.  It  is  a  popular  theory  that  tliis  organ  acts  as  a 
guard  over  the  entrance  of  the  stomach  proper  and  by  its  action  ex- 
<;lude8  or  retains  all  food  not  suitably  prepared  and  all  substances  not 
proper  for  digestive  action.  This  organ  communicates  with  the  rumen 
on  one  side  and  with  the  omasum  on  the  other  and  thus  forms  a  link 
in  the  chain  of  organs.  The  outlet  into  the  omasum  is  shown  in  the 
plate  by  figure  10,  and  is  known  as  the  a»sophageal  groove  or  furrow. 

The  omasum  in  the  bovine  tribe  is  larger  than  the  reticulum,  but  in 
goats  and  sheep  it  is  smaller.  Its  object  in  animal  economy  does  not 
appear  to  be  clearly  confined. 

The  abomasum  is  the  second  of  the  four  organs  in  size  or  capacity 
and  in  it  digestion  progresses,  and  in  it  the  gastric  juice  is  secreted  and 
mixed  with  the  food. 

In  reviewing  the  duty  of  these  four  organs  Chaveau  sums  up  :  ^'  The 
rumen  is  a  sack  where  the  aliment  taken  during  feeding  time  is  kept 
in  reserve  and  whence  it  is  again  carried  into  the  mouth  during  rumi- 
nation after  having  been  more  or  less  softened. 

''The  reticulum  participates  in  the  function  of  the  rumen,  to  which 
it  is  only  a  kind  of  diverticulum.  But  it  is  particularly  with  regard  to 
liquids  that  it  plays  the  part  of  a  reservoir,  the  solid  substances  con- 
tained in  it  being  always  diluted  l)y  a  large  quantity  of  wat^r. 

'*  The  a^sophageal  groove  carries  into  the  omasum  the  substances 
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swallowed  a  second  time  after  rumination,  or  even  those  which  the 
-animal  injests  in  very  small  quantity  for  the  first  time. 

"  The  omasum  completes  the  titu ration  and  attenuation  of  the  food 
ty  pressing  it  betw^een  its  leaves. 

"  The  abomasum  acts  as  a  true  stomach  charged  with  the  secretion 
of  gastric  juice ;  in  this  reservoir  occur  the  essential  phenomena  of 
f^astric  digestion.'' 


This  disease  is  known  under  different  names  in  different  localities,  . 
the  most  common  one  being  that  of  '*fardle- bound."  In  other  locali- 
ties it  is  known  as  dry  murrain,"  "  grass  staggers,"  &c.  It  is  due  to 
^  feverish  condition  of  the  organ  and  is  usually  the  reflex  of  some  other 
iiisease.  It  may,  however,  arise  from  any  of  the  following  causes:  In 
work  oxen  it  is  often  due  to  the  entire  omission  of  remastication  or 
<jud  chewing,  and  in  this  condition  is  what  is  known  to  the  ordinary 

cow  doctor  "  as  loss  of  cud,  a  term,  however,  not  recognized  by  the 
veterinary  surgeon.  Simonds  thus  alludes  to  t  his  disease  and  its  causes : 

With  regard  to  inflammation  of  the  stomach,  it  is  rather  quality  than 
the  quantity  of  food  which  causes  its  retention,  such  as  hay  seeds, 
-clover  seeds  and  vetches,  all  of  which  will  be  retained  longer  than  thin 
^een  meat.  Provender  containing  a  deal  of  woody  fiber  is  also  likely 
to  cause  it,  or  irregular  feeding.  For  instance,  an  animal  goes  into 
pasture,  gets  a  bellyfuU  of  perhaps  poor,innutritous  food,  comes  up  to 
be  milked,  has  hay  or  corn,  and  is  then  turned  out  again ;  and  so  by 
this  irregular  way  of  feeding  and  with  different  kinds  of  food,  the 
stomach  contains  partly  hard  dry  material  and  partly  moist,  causing 
retention  at  first  with  partial  and  afterwards  obstinate  constipation. 
We,  therefore,  trace  this  disease  to  the  peculiar  office  of  the  stomach, 
manner  in  which  the  animal  is  fed  and  the  kind  of  food  given.  First 
there  is  a  blocking  up,  with  functional  derangement,  and  this  leads  to 
increased  mascularity,  which  is  followed  by  an  inflammatory  condi- 
tion of  the  organ." 

Professor  Law  states  that  the  disease  maybe  caused  by  a  deficiency 
of  water  or  by  a  sudden  change  from  soft  to  hard  water.  He  also 
traces  it  to  the  introduction  of  lead  into  the  system  and  to  over-ripe 
hay.  At  different  times  during  the  existence  of  the  Board  it  has  been 
the  duty  of  the  writer  to  examine  cases  where  several  animals  in  a 
herd  have  been  affected  at  once,  and  in  one  case  where  every  one  of  a 
newly-purchased  lot  of  cattle  were  seriously  affected  In  each  case 
the  animals  had  been  bought  just  off*  the  cars  from  the  West  and  at 
once  turned  into  pasture  containing  large  amounts  of  over-ripe  and 
dry  grass.  Poorly  fed  on  the  cars  and  during  their  transit  from  the 
West,  the  animals  greedily  devour  what  they  find,  and  the  imijaction 
follows  not  only  from  the  quality  of  the  food,  but  also  from  overfeed- 
ing. In  a  number  of  cases  investigated  by  the  writer  the  diflSculty  evi- 
-dently  arose  from  giving  hungry  animals  hay  ad  libitum,  when  the 
same  condition  ensues. 

Professor  Law  thus  describes  the  symptoms:  ^'  Slight  cases  may  be 
marked  by  failure  to  chew  the  cud  regularly  when  recovering  from 
fever,  a  poor  appetite,  dry  muzzle,  dull  eyes,  spiritlessness,  quickened 
breathing,  with  a  moan  at  intervals,  roused  at  any  time  by  lorcibly 
punching  the  closed  fist  beneath  the  short  ribs  on  the  right  side.  If  it 
has  lasted  several  days,  the  fist  punched  into  the  left  side  may  detect 
the  contents  of  the  pouch  collected  in  hard  masses,  and  tympany  is 
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likely  to  be  present.  The  dung  is  usually  scanty  and  hard,  but  in 
cases  occurring  from  fibrous  or  irritating  food  this  costiveness  is  pre- 
ceded by  more  or  less  diarrhoea.  The  beast  leaves  its  fellows,  reclines 
on  its  left  side,  with  the  head  in  right  flank,  and  tends  by  and  by  to 
show  palsy  of  the  hind  limbs,  drowsiness  and  stupor,  or  delirium  and 
convulsions.  In  more  acute  cases  death  may  ensue  in  six  hours.  The 
animal  is  found  apart,  lying  with  his  head  in  his  right  flank,  with  red^ 
fixed  eyes^  eyelids  half  closed  and  much  drowsiness  and  stupor,  though 
he  may  still  feed  when  raised,  pulse  and  breathing  accelerated,  bowels 
loose  or  torpid,  hardness  and  tenderness  under  right  short  ribs,  and 
muscular  tremors.  Later  me  eyes  glare,  the  patient  seeks  relief  in. 
motion  in  a  straight  line  or  to  one  side,  regardless  of  obstacles,  and 
pushing  against  obstructing  walls  and  fences  till  teeth  and  horns  are 
broken,  bellowing  loudly  and  in  a  terrific  manner  all  the  time." 

From  the  situation  of  the  organ  affected,  remedies  are  very  diflScult 
of  application,  and  authorities  differ  as  to  the  efficacy  of  different 
remedies  and  plans  of  action.  Dr.  Dun's  mode  of  treatment,  which 
is  indorsed  by  Hill  and  other  good  authorities,  is  thus  outlined  by  its 
author :  It  consists  in  removing  the  obstinate  constipation  by  power- 
ful purgatives,  advantage  being  taken  to  gain  the  utmost  efficacy  by 
combining  several  together  and  giving  them  along  with  plenty  of 
fluid.  Three-quarters  of  a  pound  each  of  Epsom  and  common  salt, 
twenty  croton  beans  and  one  dramch  of  calomel  will  suffice  for  a  full 
grown  middle  sized  cow  and  must  be  administered  with  three  or  four 
bottles  of  water  or  very  thin  gruel.  In  this  disease  there  is  little  fear 
of  giving  too  much  medicine.  I  have  known  a  cow  to  have  within  two 
days  twelve  pounds  of  Epsom  salts,  twelve  pounds  of  treacle  and  sev- 
eral bottles  of  castor  oil  without  effect;  and  it  is  never  advisable  to 
give  small  and  frequently  repeated  purgative  doses ;  large  quantities 
must  be  administered  at  the  outset.  Their  action  is  greatly  expedited 
by  the  use  of  occasional  stimulants  which  in  diseases  of  cattle  may  be 
given  w^ithout  fearofendangeringor  aggravating  inflammation.  Every 
encouragement  must  be  used  to  get  the  animal  to  drink,  for  large 
quantities  of  fluid  are  obviously  essential  in  washing  out  the  obstruc- 
tion which  causes  the  evil.  The  cessation  of  the  grunt,  the  passage  of 
some  hard  cakes  of  dung  with  the  subsequent  abatement  of  the  fever, 
are  the  signs  of  amendment  for  which  we  watch." 

The  treatment  prescribed  by  Professor  Law  is  as  follows :  "  For  the 
simpler  forms  give  strong  purgatives  (sulphate  of  soda,  ox  one  pound, 
sheep,  six  ounces,  with  common  salt,  molasses  and  criton),  stimulants 
(ginger,  carbonate  of  ammonia)  and  abundance  of  watery  fluids.  The 
stimulants  may  be  repeated  at  intervals  of  three  hours  and  accom- 
panied with  injections  of  warm  water.  If  no  relief  is  obtained  in 
twelve  hours,  repeat  the  purgative,  and  if  any  tenderness  exists  on  the 
right  side,  blister  it  with  mustard  and  turpentine  (for  sheep  use 
ammonia  and  oil).  If  the  kidneys  act  profusely  change  the  purgative, 
giving  castor  or  linseed  oil.  Even  after  free  action  of  the  bowels  it  is 
usually  necessary  to  feed  green  Ibod,  roots  or  soft  mashes,  to  give  all 
the  water  that  will  be  taken,  and  even  add  slight  laxatives  to  ensure 
the  perfect  breaking  up  of  all  impation." 

Several  cases  of  impaction  which  have  been  brouglit  to  the  notice 
of  the  Board  were  undoubtedly  caused  by  turning  the  stock  out  upon 
rough  mountain  pastures  early  in  the  season,  before  the  grass  had 
made  sufficient  growth  or  had  gained  any  strength;  the  animals  were 
comi)elled  to  browze  on  the  young  shoots  of  the  oak  and  other  trees. 
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and  the  highly  constipating  power  of  this  food,  sooner  or  later,  im- 
pacted the  stomach.  In  two  cases  the  attacks  came  on  so  nearly  sim- 
ultaneously in  the  entire  herd  that  it  was  difficult  to  convince  the 
owner  that  it  was  not  a  highly  contagious  disease. 

In  one  case  examined  in  York  county,  the  impaction  was  caused  by 
the  animals  eating  freely  of  whole  wheat;  in  another,  too  liberal 
feeding  with  dry  hay  immediately  after  the  steers  were  landed  from  a 
long  car  ride  from  the  West,  caused  a  similar  difficulty.  In  both  cases 
the  attack  was  fortunately  taken  quite  early,  and  soon  yielded  to  the 
use  of  strong  purgatives. 

In  a  case  in  Cumberland  county,  which  involved  the  loss  of  several 
valuable  animals,  the  attack  was  traced  to  the  animals  having  had 
^ujcess  to  white  paint,  a  pot  full  having  been  spilled  in  the  yard  and 
-covered  up  by  the  manure.  In  the  latter  cases  the  attack  had  been 
-eo  prolonged  that  the  entire  coating  of  the  stomachs  was  practically 
destroyed,  and  nothing  could  have  saved  the  lives  of  the  animals. 

In  nearly  all  cases,  impaction  may  be  traced  to  some  error  in  the 
food  or  feeding;  to  sudden  changes  from  moist  or  green  to  dry,  harsh 
food;  from  grass  to  harsh  fodder  and  grain;  from  sound  to  moldy 
food,  in  fact  to  auy  sudden  change  which  for  the  time  being  disar- 
ranges the  habits  of  the  animal. 


Inflammation  of  the  fourth  or  true  stomach  is  most  common  in  work- 
ing oxen,  and  is  rarely  met  with  in  the  feeder  or  in  the  milk  cow ;  is 
usually  caused  by  drinking  large  quantities  of  cold  water  when  over- 
heated, but  it  may,  and  sometime  does,  proceed  from  acute  inflamma- 
tion of  the  third  stomach,  to  which  we  have  elsewhere  alluded. 

In  giving  the  symptoms  of  gastritis,  Williams  writes  as  follows : 
In  tie  gastritis  of  ruminations  a  highly  disturbed  condition  of  the 
nervous  system  is  a  distinguishing  symptom,  evidenced  either  by  a 
high  state  of  delirium,  coma,  or  convulsive  fits,  indicative  of  disturb- 
ance of  the  brain  proper,  or  by  paralysis  of  the  posterior  extremities, 
when  the  area  of  the  disturbance  is  limited  to  the  posterior  parts  of 
the  spinal  cord.  In  addition  to  the  above,  the  gastritis  of  ruminants 
ia  characterized  by  more  or  less  diarrhoea,  soon  succeded  by  an  ap- 
parent obstinate  constipation,  which,  however,  is  not  due  to  an  ob- 
struction of  the  impacted  food,  but  to  cessation  of  the  perisaltic  action 
of  the  intestines,  the  contents  of  the  stomach  being  found  generally 
more  or  less  fluid  after  death. 

"  The  constipation  results  from  a  loss  of  function,  rather  than  from 
impaction,  and  we  will  do  well  to  recommend  a  course  of  treatment 
calculated  to  overcome  the  seeming  constipation.  For  this  purpose, 
sedatives,  such  as  aconite  or  belladonna,  with  anti-acids,  bi- carbonate  of 
soda  or  potash,  and  one,  or  at  most  two  moderate  doses  of  an  oleagin- 
ous aperient,  with  an  abundant  supplv  of  fluids  for  the  animal  to 
drink." 


This  is  probably  one  of  the  most  common  of  all  stomach  and  intes- 
tinal troubles  of  the  bovine  race,  and  often  is  the  least  suspected  by 
the  veterinary  practitioner. 

Its  early  symptoms  are  usually  a  depraved  appetite.  The  animal 
will  refuse  its  usual  food,  and  will  eat  dung,  dirt,  rotten  wood,  leather 
cflhoes  and  other  unsavory  articles.    This,  however,  should  not  be  con- 
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founded  with  the  habit  which  cows  have  of  chewing  bones,  and  whiclr 
proceeds  from  entirely  another  cause.  The  hair  assumes  a  staring  and. 
rough  appearance ;  an  unusual  degree  of  thirst  is  noticeable ;  the  ani- 
mal is  subject  to  rapidly  succeeding  attacks  of  constipation  and  diarrho&a. 
In  acute  cases  the  breath  becomes  very  offensive,  and  sometimes- 
leads  the  practitioner  to  locate  the  diflScultyin  the  lungs  and  prescribe 
remedies  for  inflammation  of  these  organs.    In  most  cases  the  attacks 
of  constipation  are  due  to  the  presence  of  foreign  undigested  and  indi- 
gestible material  in  the  stomachs.    The  trouble  may  be  caused  hy 
drinking  very  cold  water  or  even  tepid  water  to  excess.    Hence  it  is 
very  common  with  working  animals,  or  those  which  are  only  allowed 
to  have  access  to  water  at  stated  intervals,  and  is  least  observable  in 
such  as  have  free  and  constant  access  to  water.    In  calves  it  may  pro- 
ceed from  milk  too  rich  in  fats  and  too  poor  in  cheesey  matters.  It 
will  often  occur  in  cases  where  the  calf  has  not  been  allowed  to  suck 
the  first  milk  of  its  dam.    In  calves  it  may  also  be  hereditary  and  be 
propagated  from  a  predisposed  parent. 

Its  most  prominent  symptoms  are  an  irregular  or  depraved  appetite,, 
tenderness  to  pressure  on  the  abdomen,  a  lurred  tongue,  fetid  breath 
and  rapid  loss  of  flesh. 

Its  treatment  consists  in  the  use  of  stimulants,  as  ginger,  pepper, 
peppermint  and  ammonia.  Some  use  alcohol,  and  it  is  recommended 
by  Dr.  Law. 

Of  treatment  Dr.  Hill  writes:  Bearing  in  mind  the  numerous 
causes  which  operate  to  produce  dyspepsia,  our  attention  must  first  be 
directed  to  finding  out  its  origin  and  to  its  inimediate  removal.  In 
simple  dyspepsia,  arising  from  bad  food  and  water  and  defective  ven- 
tilation, steps  must  be  taken  to  remedy  each  evil,  and  it  may  be  neces- 
sary to  prescribe  tonics.  The  morbid  appetite  is  best  responded  to  by 
the  administration  of  mineral  tonics  and  tempting  food." 


This  trouble  of  the  first  stomach  or  paunch  is  so  common  as  to  be 
familiar  to  almost  every  stock  owner,  and  yet  but  few  are  able  to  pre- 
scribe tbe  proper  remedies.  Of  all  the  diseases  of  the  stomach  thisia 
the  one  which  demands  immediate  and  rapid  treatment;  a  short  de- 
lay may  involve  the  loss  of  the  animal.  In  England  this  trouble  is 
variously  known  as  "dew-blown,"  "  grass  sickness "  and  "noove  or 
blown."  In  all  cases  the  prominent  danger  is  in  the  fermentation  of 
the  large  mass  of  food  which  is  usually  collected  in  the  paunch;  the 
partly  masticated  green  grass,  especially  clover  and  green  corn  fod- 
der, very  soon,  when  assisted  by  the  natural  heat  of  the  stomach,  be- 
gins to  ferment;  gas  is  formed,  and  collecting  in  the  stomach  fails  to 
relieve  itself  by  belching,  as  in  the  human  race,  and  its  long  continued 
collection  produces  a  pressure  upon  the  lungs  and  other  organs  which^ 
if  not  relieved  soon,  produces  death ;  by  pressure  upon  a  vein  or  ar- 
tery, the  effect  is  often  rapid,  and  the  damage  is  done  before  a  veter- 
inary practitioner  can  arrive. 

It  has  been  assumed  that  this  difficulty  is  invariably  caused  by  too 
rapid  eating  and  too  nuich  succulent  food,  but  so  good  an  authority  as 
Dr.  Williams  writes  as  follows :  An  additional  cause  of  retention  in 
the  rumen  is  found  in  disease  of  tlie  salivary  glands.  Flourens  as- 
serted that  from  the  period  of  feeding  to  that  of  rumination  there  is 
a  constant  and  abundant  secretion  of  silava  which  is  constantly  swal- 
lowed: if  this  is  stopped  the  contents  of  the  rumen  become  hard  and 
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unfit  for  regurgitation.  In  this  way  rumination  is  suspended  and 
tympanitis  induced.  These  observations  have  been  confirmed  by 
Colin,  who  also  found  that  if  the  protid  ducts  were  opened  and  the 
secretion  thus  prevented  from  flowing  into  the  mouth,  rumination  be- 
came suspended." 

Any  treatment  to  be  effective  must  be  applied  as  soon  as  the  diffi- 
culty is  discovered ;  if  the  case  is  not  too  bad  the  attention  may  be 
given  to  neutralizing  the  gases  which  are  formed  by  the  fermentation 
of  the  food ;  for  this  purpose  there  is  nothing  better  than  doses  ot  aro- 
matic spirits  of  ammonia  and  carbonate  of  ammonia,  given  every  three- 
or  four  hours  until  relief  is  given ;  the  spirits  of  ammonia  should  be 
given  in  doses  of  from  a  half  to  three-quarters  of  an  ounce,  and,  in 
bad  cases,  an  ounce  may  be  given  at  a  dose;  the  carbonate  may  be 
given  in  doses  of  from  three  to  five  drachms,  both  in  small  amounts 
of  warm  water.  There  is  always  a  danger  of  impaction  following 
every  slight  attack  of  this  disorder,  and  hence,  after  relief  is  given^ 
small  doses  of  linseed  oil  should  be  administered  in  order  to  avoid  a 
clogging  of  the  passages. 

Some  writers  divide  the  cases  of  this  disease  into  two  classes,  and 
prescribe  a  different  course  of  treatment  for  each.  The  advisability 
of  this  is  at  least  doubtful,  as  it  is  very  difficult  to  draw  the  line  be- 
tween them.  One  class  is  caused  by  an  over  eating  of  green  food^ 
such  as  clover  or  green  corn  fodder,  and  are  sudden  in  their  attacks^ 
the  animal  often  being  dead  before  its  illness  is  discovered.  The 
second  class  is  much  slower  in  its  advances,  and  is  due  to  overfeeding 
upon  grain  or  other  rich  food.  In  either  case  it  will  be  found  that  the 
walls  of  the  rumen  have  lost  their  contractibility  and  do  not  move 
the  fermenting  mass  around.  One  of  the  primary  steps  in  treatment 
is  to  endeavor  to  restore,  and  even  increase,  the  contractile  power  of 
the  organ;  for  this  purpose  doses  of  ginger  administered  in  warm 
water  are  beneficial.  If  there  is  no  inflammation,  as  in  recent  cases, 
motion  is  beneficial,  and  if  kept  moving  rapidly  the  animal  will  often 
relieve  itself  of  the  accumulating  gases  by  belching.  In  any  case,  a 
straw  band  placed  in  the  mouth  and  tied  up  over  the  horns  will  assist 
the  rumen  in  relieving  itself  from  the  accumulating  gas.  If  the  at- 
tack has  progressed  to  the  inflammatory  stage,  the  quieter  the  animal 
is  kept  the  better,  for  any  motion  of  so  large  an  organ  as  the  rumen 
will  but  increase  the  irritation  and  do  injury. 

In  bad  attacks,  after  the  rumen  has  been  emptied,  the  attendant  in- 
flammation may  be  modified  and  reduced  by  doses  of  opium  and  bi- 
carbonate of  soda,  in  doses  of  from  two  to  five  drachms  (half  of  each), 
given  in  a  small  amount  of  milk-warm  water. 

In  enumerating  the  causes  which  may  produce  this  trouble,  Professor 
Simonds  writes :  "  We  may  have  alvitis  from  dessurrection  or  de- 
praved appetite,  which  essentially  happens  when  the  animal  is  preg- 
nant, such  as  eating  linen,  pieces  of  wood,  bones,  &c.,  and  it  is  a  com- 
mon occurrence  for  a  cow  to  eat  the  placental  membranes  after 
calving." 

In  dangerous  cases  of  hoven,  it  is  advisable  to  give  immediate  re- 
lief, and  in  such  cases  an  opening  may  be  made  into  the  rumen.  Id 
the  absence  of  a  better  implement,  the  smaller  blade  of  a  pocket  knife 
may  be  used,  although  a  round  and  sharp-pointed  instrument  is  best. 
The  opening  should  be  made  at  the  point  (well  known  to  all  who  have 
dressed  a  beef)  where  the  rumen  or  paunch  is  attached  to  the  flank. 
This  point  is  on  the  left  side  and  varies  from  five  to  nine  inches  in  di- 
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ameter.  An  oi)ening  made  at  the  point  of  junction  carries  very  lilt  le 
clanger  with  it,  because,  the  two  muscular  coats,  being  securely  joined 
together,  the  contents  of  the  rumen  cannot  escape  into  the  abdominal 
cavity,  and  thus  produce  inflammation  and  injury.  The  proper  point 
for  the  insertion  of  the  blade  is  about  one  span  from  the  point  of  the 
hip  bone,  front  and  downward.  If  the  blade  of  a  pocket  knife  is  used, 
it  should  remain  in  the  incision  until  a  goose  quill  can  be  introduced 
to  keep  the  cut  open.  The  reader  will  find  a  very  convenient  instru- 
ment for  this  purpose  illustrated  and  described  on  page  141  of  Pro- 
fessor Law's  Veterinary  Adviser. 

In  cases  where  relief  must  be  at  once  afforded,  and  before  a  veterina- 
rian can  be  called  in,  Dr.  Law  recommends  doses  of  soap  suds,  Jime 
water,  weak  solutions  of  soda,  and  if  fact  of  any  anti-acid  substance, 
care  being  taken  that  the  solution  is  not  sufficiently  strong  to  injure 
the  tissues  of  the  throat  and  stomach. 

Medioines. 

The  following  medicines  are  often  used  as  remedies  for  the  disease 
which  we  have  enumerated,  and  we  add  a  list  showing  the 
amounts,  efiect  and  manner  of  administering  each,  as  given  by  Dr. 
Law  in  his  "  Farmers'  Veterinary  Adviser,"  which  should  be  in  the 
hands  of  every  stock  raiser  and  owner : 

Barhadoea  aloes. — Dose  from  two  to  four  drachms,  according  to  size 
and  vigor ;  to  be  given  in  a  ball. 

Aromatic  ammonia, — Given  as  stimulant.   Dose  from  two  to  four 
drachms,  according  to  size ;  to  be  given  in  warm  water. 

Carbonate  of  ammonia, — A  stimulant  and  diuretic.    Dose  four  to 
six  drachms,  according  to  size ;  given  in  warm  water  or  ale. 

Calomel, — Dose  one  to  two  drachms.    Acts  as  a  purt^ative ;  given 
in  powder  or  diluted  ball. 

Castor  oil, — Purgative.    Dose  from  one  to  one  and  one-half  pints; 
given  with  warm  water  or  in  its  pure  state. 

Croton  seeds  — Purgative.    Dose  fifteen  to  twenty. 
Croton  oil, — Purgative.   From  twenty  to  thirty  drops;  given  di- 
luted in  any  convenient  way. 

Dover s  powders, — Sedative.    Dose  three  to  four  drachms. 
Oinger, — A  stimulant.   Dose  from  two  to  two  and  one-half  ounces 
in  warm  water,  milk  or  ale. 

Glauber  salts, — Purgative.    One  to  two  pounds;  given  in  warm 
water  or  other  liquid  by  drenching. 

Lime  water. — Anti-acid.    Dose  four  to  eight  ounces  in  water. 
Linseed  oil, — Laxative  and  slightly  purgative.    Dose  one  to  two 
quarts  in  water.    In  the  latter  amount  a  slight  purgative. 

Epsom  salts, — Laxative.   Dose  from  one  to  two  pounds  in  water  or 
milk  and  water. 

Olive  oil  — Laxative.    Dose  two  to  three  pints. 
Opium, — Dose  two  to  four  drachms  in  warm  water  or  in  a  ball. 
Black  pepper, — Stimulant.    Dose  two  to  three  drachms  in  liquid. 
uinine, — Tonic.    Dose  twenty  to  thirty  grains. 
i-carbonate  of  soda. — Anti-acid.    Dose  four  to  eight  drachms. 
Common  salt. — Dose  two  to  four  ounces  in  water. 
Turpentine  oil. — Stimulant.    Dose  three-quarters  to  one  ounce. 
Carbonate  of  zinc, — Tonic  and  astringent.  Dose  two  to  four  drachms. 
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MISCELLANEOUS  PAPEBS. 


[Read  at  Annual  end  Special  Mectinga] 


U JS i^EBQROUND  CURRENTS,  THEIR  SOURCES  AND  SURFACE 
nroiOATIGNS  AS  THEY  RELATE  TO  THE  QUESTION  OF  DO- 
MESTIC WATER  SUPPLY. 


To  Iho  housekeeper  the  question  of  an  unfailing  supply  of  pure, 
water  for  household  use  lies  at  the  bottom  of  success  and  comfort. 
Without  it  neither  health  or  true  living  can  be  assured,  and  the  con- 
venience with  which  it  is  obtained  contributes  largely  to  the  measure 
of  that  true  living,  not  less  than  the  sanitation  of  families.  For  in 
these  latter  times,  when  we  hear  so  much  about  septic  germs,  and  sys- 
temic or  blood  poisonings  from  impure  water,  this  question  of  pure 
water  rises  to  tho  top. 

It  is  so  well  proven  now  that  the  wells,  springs,  fountains  or  cis- 
terns, from  which  the  masses  of  people  obtain  their  family  supplies, 
may,  by  mere  accident,  or  from  carelessness  or  neglect,  become  highly 
poifonous,  and  be  the  means  of  spreading  contagion  far  and  wide, 
that  some  authority  should  be  vested,  providing  for  the  inspection  of 
all  localities  where  zimodic  diseases  make  their  appearance,  and  a 
careful  analysis  made  of  the  waters  used  by  those  affected.  The  State 
Board  of  Health  are  supposed  to  fill  this  requirement,  but  they  do 
not,  both  for  want  of  authority  and  the  means  to  carry  on  the  work. 

At  an  early  period  their  authority  should  be  extended  and  the 
money  placed  at  their  command,  to  enable  the  commission  to  do  more 
efScient  service.' 

This  Board  has  a  standing  committee  on  water  supply  to  farm 
buildings  and  farm  stock,  and  on  irrigation."  Some  valuable  matter 
has  been  furnished  by  the  chairman,  Mr.  Searle,  on  drainage  and  ir- 
rigation, ns  may  be  found  in  reading  our  reports.  The  committee,  un- 
like all  others  of  the  standing  committees,  has  its  own  time  and  way 
to  report,  and  so  far  has  made  none.  The  subject  in  hand  belongs 
properly  to  the  work  of  that  committee,  and  what  is  here  given  may 
as  well  be  considered  as  a  committee  report,  a  minority  one  if  the  ma- 
jority dissent. 

The  flowing  spring  is,  at  all  times,  the  best  means  for  water  supply. 
Welling  up  freely  from  the  rock,  it  is  not  charged  with  microbes  or 
other  forms  of  microscopic  mischief  makers.  Fortunately  for  our 
people,  Pennsylvania  is  well  supplied  with  flowing  springs. 

Here  is  the  little  map  that  Js  placed  as  the  frontispiece  to  all  the 
numbers  of  Professor  Lesley's  Reports  on  Geological  Survey."  It 
shows  how  tho  great  rivers  of  the  State  are  fed  by  myriads  of  little 
rivulets  that  have  their  source  in  the  countless  spring  heads  of  the 
mountains,  hills  and  valleys.  Possibly  no  other  State  of  the  Union 
is  so  well  supplied.  The  perfection  of  its  drainage  is  simply  wonder- 
22  Bd.  Agr. 
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ful,  and  is,  as  we  see  it  on  tho  map,  as  complete  as  the  great  system  of 
veins  that  drain  our  corporeal  bodies,  reaching  and  ramifying  into 
every  nook  and  corner  thereof. 

The  flowing  spring  is  the  outlet  lor  some  reservoir  or  storage  basin 
deep  in  the  body  of  the  ground.  They  may  be  of  limited  capacity  or 
extent  under  vast  areas,  and  in  amount  bo  inexhaustable.  Let  me  re- 
mind you  of  tho  flowing  rivers  that  have  been  explored  in  the  great 
caverns,  as  tho  Styx  in  the  Kentucky  cave,  and  others  not  less  won- 
derful, as  examples  of  these  underground  currents.  Again,  in  the 
sinking  of  artesian  wells,  and  in  boring  for  petroleum,  what  great  res- 
ervoirs have  been  tapped,  from  which  water  is  forced  by  the  pressure 
behind  to  a  great  height  1  As  another  illustration,  I  may  refer  to  the 
great  basins  that  underlie  the  city  of  Paris.  Here,  in  sinking  their 
wells,  some  four  or  five  successive  reservoirs  are  penetrated.  A  case 
is  stated  as  occurring  at  St.  Ouen,  near  Paris,  where  five  were  pene- 
trated before  pure  water  was  secured,  at  a  great  depth,  and  from  this 
water  was  thrown,  by  the  hydraulic  pressure,  to  the  height  of  fifty- 
feet.  The  beautiful  flowing  spring  at  Bellefonte,  and  others  like  it* 
show  also  the  great  volumes  of  this  storage  provision  designed  for  the 
use  of  God's  creatures  But  of  these  deep  currents  and  storage  basins 
there  are  no  surface  indications,  except  in  a  general  way,  as  at  Paris, 
already  referred  to.  The  greater  part  of  the  area  of  the  State  of  New 
Jersey  and  the  Delaware  alluvium  is  one  vast  underground  basin  from 
the  nature  of  its  geological  position.  It  is  a  continuous  gravel  bed 
overlying  a  great  clay  bed,  the  one  being  the  absorber  and  carrier  of 
the  cloud  waters,  and  the  other  the  retainer  or  water-bearing  stratum. 
This  is  probably  the  key  to  the  explanation  of  the  whole  subject  of 
underground  supply,  whether  the  surface  be  alluvium,  great  sand  areas 
or  rock. 

The  progress  of  geology  has  given  us  a  pretty  complete  comprehen- 
sion of  the  whole  series  of  rock  formations,  the  beltsof  country  where 
they  come  to  the  surface,  and  the  areas  which  they  occupy  still  under- 
ground. We  know  also,  very  fairly,  the  water-holding  and  the  water- 
passing  qualities  of  each  one  of  these  many  rock  formations.  We 
know  which  of  them  are  cracked  or  cleft  by  cleavage  planes,  in  com- 
parison with  one  another,  and  also  their  solubility;  that  is  the  ease 
with  which  the  waters  which  pass  through  them  dissolve  and  carry 
away  the  walls  of  the  fissures,  in  this  manner  enlarging  them  into  cav- 
erns of  every  possible  shape  and  dimension,  both  vertical  and  hori- 
zontal, chimneys  and  tunnels.  We  are  perfectly  sure  also  that, in  the 
vast  majority  of  cases,  the  finding  of  a  practical  abundance  of  water  at 
the  bottom  of  a  well,  or  a  bore-hole  of  any  kind,  depends  upon  its 
reaching  a  water-bearing  stratum,  and 'that  such  water-bearing  stratum 
almost  always,if  not  always,  consists  of  some  loose  rock,  porous  gravel 
bed,  or  quicksand  bed,  lying  upon  some  impermeable  or  tight  stratum, 
usually  clay.  This  rule  holds  so  good,  and  is  so  universal,  that  science 
can  afford  no  better  guide  to  the  seekers  after  water  in  any  region.  It 
is  only  necessary  to  include  the  cavernous  limestone  strata,  with  the 
gravels  and  quicksands,  to  make  the  rule  complete.  For,  as  a  gravel 
bed  lying  upon  a  clay  bed  must  necessarily  catch,  hold  and  distribute 
the  rain  water  which  has  penetrated  the  overlying  rocks  and  descended 
to  it,  thus  making  it  water-bearing  stratum,  so  a  great  limestone  for- 
mation, cracked,  dissolved  and  honey-combed  with  vertical  passages 
and  horizontal  caverns  overlying  a  great  formation  of  clay  shales, 
plays  the  same  part  in  nature,  only  on  a  grander  scale,  inasmuch  as 
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such  limestone  formation  cannot  hold  the  water  which  corner  to  it,  nor 
can  the  clay  formation  underneath  allow  the  water  to  pass  down  fur- 
ther ;  therefore  it  must  always  happen  that  the  bottom  plane  of  any 
limestone  formation,  lying  not  upon  sand  but  upon  clay,  must  neces- 
sarily be  a  water-bearing  stratum.  The  only  difference  between  a 
limekone  formation  and  a  loose  conglomerate  or  porous  sandstone  for- 
mation consists  in  this,  viz:  That  the  limestone  formation,  if  large, 
will  probably  have  clay  streaks  in  it,  each  one  of  which  will  shed  the 
water  for  itself  over  any  area  which  it  may  occupy,  without  any  re- 
gard to  the  next  lower  sub-division  of  limestone,  however  cavernous 
that  may  be,  whereas  'gravel  beds  or  quicksands  arc  charged  with 
water  from  top  to  bottom  alike,  and  their  water-bearing  stratum  must 
necessarily  be  at  the  bottom. 

The  ram  water  which  is  continually  falling  upon  the  surface  of  the 
<:ountry  charges  the  underlying  rocks  with  as  much  water  as  they  will 
hold  or  take  with  sufficient  rapidity,  and  then  the  rest  of  the  rain 
water,  especially  in  heavy  rainfalls,  runs  over  the  surface  into  the  sea. 
The  rate  at  which  the  different  formations  can  take  the  rainfall  from 
the  surface  will  determine,  in  a  great  measure,  how  completely  charged 
with  water  they  will  be;  and  will  also  determine  the  number  and 
strength  of  the  springs  which  issue  at  their  outcrops.  Water  will  per- 
meate all  rocks,  but  with  very  different  facility,  being  soaked  up  by 
the  sandstones  more  rapidly,  and  by  the  clays  very  slowly;  but  the 
sands  and  the  clays  alike  become  filled  with  water  to  varying  depths 
beneath  the  surface.  But  it  depends  far  more  on  the  number  of 
cracks  in  the  rocks  than  upon  the  coarseness  or  fineness  of  their  grain 
how  much  water  they  will  take,  hold,  and  pass  down  to  the  springs. 
The  newer  formations,  like  those  of  southern  New  Jersey,  imbibe  the 
rain  water  chiefly  through  their  pores,  that  is,  the  spares  between 
their  grains,  and  in  this  way  become  completely  charged,  like  a  con- 
tinuous sponge ;  the  water  descending  to  some  water  bearing  clay. 

The  older  formations,  on  the  contrary,  where  they  lie  as  the  newer 
New  Jersey  sands,  differ  from  them  entirely,  in  being  traversed  by 
millions  of  vertical  fissures,  usually  in  two  directions.  They  have 
been  dried  and  cracked ;  the  cracks  over  the  whole  district  maintain- 
ing about  the  same  general  direction;  and  such  a  svbtem  of  cracks  is 
supposed,  with  the  best  of  reasons,  to  have  been  produced  and  in- 
creased from  time  to  time  through  geological  ages  by  innumerable 
earthquakes.  Now  it  is  in  such  systems  of  cleavage  fissures  that  a 
very  large  percentage  of  the  annual  rainfall  of  a  country  is  perma- 
nently held,  and  it  is  easy  to  see  that  the  water  supply  of  the  inhabi- 
tants of  a  given  district  will  depend  in  a  great  measure,  not  only  upon 
alternations  of  sandstone  and  shale  strata,  but  on  alternations  of  strata 
crowded  with  these  vertical  fissures  and  others  which  have  not  yielded 
thus  to  earthquake  action. 

As  of  the  other  branch  of  the  subject,  that  of  surface  indications, 
there  u  absolutely  no  rules  to  guide  us  with  certainty  beyond  the 
general  appearances  of  the  topography  and  the  geology  of  the  given 
region.  Authorities  on  the  subject  are  not  to  be  had  to  any  extent, 
and  the  knowledge  can  be  sought  or  found,  only,  in  a  multitude  of 
undigested  facts  and  statements  of  observations  confined  to  special 
localities.  Every  case  must  be  studied  by  itself  therefore,  and  its 
special  features  duly  weighed.  Within  the  range  of  the  great  water 
basins  where  bore-holes  have  developed  the  water-bearing  strata,  not 
much  difficulty  will  be  had  in  finding  the  outcrops,  or  drainaga  points. 
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This  will  apply  in  tho  most  general  terms  to  t  hose  regions  like  southern 
and  middle  New  Jersey,  and  western  Pennsylvania  and  New  York, 
where  the  strata  are  practically  lying  in  a  horizontal  position,  as  they 
were  at  first  formed,  ono  over  the  other.  But  in  middle  Pennsylvania 
and  more  especially  in  the  south-eastern  section  of  the  State,  where 
the  rock  formations  have  been  contorted  and  upthrown  into  almost 
every  shape,  and  broken  up  in  so  thorough  a  manner  and  in  every 
direction,  producing  cracks  and  breaks  without  limit,  it  is  nonsense 
to  speak  of  any  large  continuous  areas  of  water-bearing  strata.  Al- 
most alone  in  the  limestone  formations,  in  these  sections  can  anything 
like  continuous  areas  of  this  kind  be  found,  and  this  because  tho  lime- 
stone preserves  to  a  degree  its  cavernous  character  and  is  intersected 
by  great  deposits  of  water-bearing  clays. 

But  in  all  these  regions  there  are  certain  surl'ace  signs  that  afford 
intelligent  guidance  to  the  water  seeker,  and  it  is  to  these  that  the 
philosophers  of  the  divining  rod  "  are  indebted,  largely,  for  the  suc- 
cess that  so  often  attends  their  mysterious  wanderings;  a  success  that 
is  large  enough  to  secure  the  unwavering  faith  of  many  would-be  en- 
lightened people. 

In  an  undulating  region,  the  man  who  has  his  home  well  up  on  the 
ridge  must,  as  a  general  thing,  seek  his  water  supply  from  an  alto- 
gether different  basin  than  the  man  who  lives  in  the  valley  and  who 
must  find  a  basin  at  a  lower  level ;  unless  the  former,  failing  to  find 
all  higher,  extends  his  bore- hole  to  the  level  of  the  lower  basin  ;  or 
the  latter  seeks  a  supply  from  the  basin  above  him,  and  from  which 
he  can  secure  a  flowing  stream,  at  his  door. 

On  either  side  of  the  water  sheds  of  all  ranges,  and  on  the  sides  of 
most  isolated  hills  of  large  area,  may  bo  seen  fissures  or  depressions  in 
the  surface,  shallow  near  the  summit,  and  usually  enlarging  as  they 
descend ;  surfaces  that  collect  and  carry  the  surface  water  in  time  of 
rain.  Now  under  these,  at  uncertain  depth,  may  always  bo  found 
water  channels  that  connect  with  the  reservoirs  in  the  hills.  When 
in  wet  times  these  depressions  are  examined,  spaces  will  be  found 
where  the  ground  is  yielding  often  to  the  extent  of  forming  exten- 
sive quicksands.  Here,  with  proper  selection  of  the  place  to  bore  or 
dig,  water  in  free  supply  is  almost  a  certainty.  Along  these  depres- 
sions, also,  may  bo  seen  during  dry  seasons,  areas  showing  the  growth 
of  swamp  grasses,  Paspalum  in  more  or  less  abundance.  This  is  an 
almost  unfailing  sign  of  water  near  the  surface,  and  it  is  a  peculiarity 
of  these  outlet  currents,  that  they  sometimes  run  for  a  long  distance 
near  the  surface  where  they  can  be  traced,  and  finally  appear  as  a 
flowing  spring,  whilef  the  supply  basin  may  be  many  miles  distant.* 

Now  it  may  often  be  found  to  be  an  easy  thing  to  develop  these 
outcrops,  by  shafting  or  tunneling,  and  by  easy  grades  convey  the 
water  to  desired  points  for  domestic  use.  And  this  advantage  may  be 
extended  to  the  remoter  side  of  the  watershed  when  necessary,  from 
which,  by  the  aid  of  a  syphon,  or  improved  mechanical  appliances, 
such  as  arc  now  brought  to  the  verge  of  perfection,  the  stream  can  be 
utilized  as  desired.  Beyond  the  above  suggestions,  I  know  of  no  cer- 
tain guide  to  the  location  of  water  under  ground. 

Tho  subject  is  as  obscure  and  difficult  fis  it  is  important,  and  in  the 
absence  of  any  established  authority  on  the  subject,  it  is  to  be  hoped 
that  Professor  Lesley,  the  learned  and  untiring  head  of  tho  Geological 

^  Tho  Bamo  conditions  may  i^o  seen  to  a  limited  extent  in  tho  valleys,  and  nlwajrs 
indicate  tho  noarnoHS  lo  a  water-bearing  botCoui,  where  supplies  may  be  found. 
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Snrvey  of  our  State,  will,  a8a  part  of  the  (legitimate)  inquiry  under 
his  direction,  make  a  special  report  on  this  subject.  In  this  connecr 
tion  1  must  express  my  acknowledgments  to  him  for  some  of  the  sug- 
gestions contained  in  this  paper. 

lu  these  latter  times,  when  househelp  has  become  almost  a  thing 
of  Iho  past,  it  is  due  to  the  tired  out  remnant  of  female  help,  that 
every  available  means  should  be  utilized  to  do  away  with  the  weari- 
some pump  handle  exercise.   There  is  a  very  deeply  interesting  ques- 
tion that  bears  a  close  relation  to  our  subject,  but  it  is  too  large  in  its 
scope  to  be  included  in  this  paper.    What  has  become  of  all  the  rain 
water  of  all  the  ages,  that  has  soaked  into  our  mother  earth.   To  an- 
swer tliis  question  would  bo  to  open  up  the  whole  subjectof  the  chem- 
istry of  the  rocks  and  soils,  the  vast  beds  of  coal  and  oil  and  gas  that 
lie  deep  in  its  depths,  and  of  organic  chemistry  as  applied  to  vegeta- 
tion.   In  that  study  we  will  find  that  a  large  per  cent,  of  the  rain 
water  is  now  a  fixed  partof  many  of  these  formations,  as  in  the  hydrans 
rocks;  that  of  other  large  per  cent.,  the  oxygen  and  hydrogen  have 
dissolved  partnership  and  each  sought  new  aflSnities,  forming  new 
compounds;  and  that,  even  in  these  later  changes,  another  large 
amount  of  water  has  been  absorbed  as  a  part  of  the  new  formation  and 
has  taken  on  the  solid  form.    Thus  in  our  limestones  and  gypsums 
we  find  a  large  per  cent,  of  water,  that  may  be  displaced  by  heat  and 
again  restored  and  absorbed  into  the  solid  form.'  Over  one-eighth  of 
the  weight  of  our  brown  hematites,  for  instance,  is  water,  in  a  solidified 
state. 

Professor  Lesley  says  that  "  a  largo  amount  of  this  water  is  used  up 
in  the  formation  of  petroleum  and  gas;  not  merely  in  the  so-called 
oil  and  gas  regions  of  the  world,  but  every  where  over  all  the  conti- 
nental regions  of  the  globe;  for  rock  oil  and  rock  gas  are  absolutely 
universal  to  all  rocks,  the  oldest  and  the  youngest.  Any  water  there- 
fore that  is  present  in  the  ground  may  be  considered  as  the  overplus 
beyond  what  the  chemistry  of  the  world  wants,  and  is  found  flowing 
through  or  stored  away  in  the  cracks  and  caverns,  from  level  to 
level,  until  it  reaches  outlets  in  the  form  of  springs.  Without  these 
great  storage  reservoirs  and  flowing  springs,  what  kind  of  a  world  would 
this  present  ?  Doubtless  one  less  cheering  even  than  the  cold  and  silent 
moon. 


"Traverse  the  desert,  and  vou  then  can  tell 
What  treasures  exist  in  the  cold  deep  well ; 
Sink  in  despair  on  the  red  parched  earth, 
And  then  yo  may  reckon  wliat  water  is  '«vorth. 


WE  DERIVE  EFPICrBNOY  BY  DOING. 


By  Mrs.  Mary  V.  Bowman,  Nanticohc^  Luzerne  county^  Ptk, 


The  whole  civilized  world  ia  advancing,  intellectually,  with  grand 
strides,  and  in  this  land  especially  the  agriculturists  are  lighting  their 
institutes  and  granges  with  the  torches  of  progress  and  are  shining 
brighter  every  year.  There  is  no  glitter  of  show  but  for  better.  There 
is  thought  and  a  full  sense  of  the  gravity  of  the  problems  of  the  age. 
Public-spirited  men  and  women  north,  south,  east  and  west  clasp 
hands  in  a  spirit  of  concord  and  mutual  cflbrt.  Out  of  farmers'  insti- 
tutes, conventions  and  granges  have  come  development  and  discipline. 
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Look  how  the  country  folk  speak  out  with  a  voice  that  is  heard  in  the 
Senate  and  the  halls  of  legislation !  Witness  the  inter-State  commerce 
bill  I  Unlike  the  provinces  of  France,  where  they  exert  no  influence, 
in  answer  to  the  question,  "  What  do  the  provinces  think  ? "  "  To  ask 
what  the  provinces  think,"  said  a  celebrated  Frenchman,  ''is  like  asking 
what  a  man's  legs  think,-'  will  no  longer  apply  to  the  rural  voters  of 
the  States  of  the  American  Union. 

Now,  we  know  the  characteristics  of  a  good  American  citizen  are 
independence,  self-control  and  a  high  sense  of  individual  responsi- 
bility. These  qualtiies  are  self-developed  under  the  influence  of  free 
schools  and  institutions  instructive  with  the  spirit  of  liberty.  Foreign 
institutions  produce  a  dependent  condition  in  their  people.  America 
teaches  them  a  high  sense  of  individual  responsibility.  Our  people 
should  believe  that  patriotism  is  a  branch  of  culture  as  essential  as 
arithmetic.  Our  youth  should  be  taught  patriotism,  and  their  school 
studies  should  as  far  as  possible  be  connected  with  the  actual  world 
around  them — the  present.  It  will  incite  in  them  a  greater  zest  for 
study;  form  a  taste  for  solid  reading.  They  will  learn  to  appreciate 
the  present,  and  not  only  be  a  "looker-on  in  Vienna,"  and  out  of  it 
will  grow  a  desire  to  be  doing  their  part  well  in  the  present.  This,  as 
well  as  all  prospects  calculated  to  advance  civilization,  requires  great, 
self-sacrificing  labor,  and  often  it  is  the  few  men  and  women  who  do 
the  work ;  minds  bright  at  other  times  suddenly  appear  dull  when 
there's  work  to  do. 

Who  does  not  know  men  and  women  who  never  can  be  buried;  their 
bodies  may  be  covered  out  of  sight,  but  they  still  live.  You  look  down 
in  the  cemetery  and  read  the  inscription  on  the  tombstone,  but  you 
say,  "  he  is  not  dead ; "  she  is  not  dead."  Why  ?  Because  when  upon 
earth  they  were  doing.  They  have  left  a  bright  ray  of  Christian  influ- 
ence that  permeates  their  many  works  of  benevolence. 

A  clergyman  went  into  a  business  man's  ofl5ce  and  saw  on  his  shelf 
a  number  of  scientific  works,  and  asked,  Do  you  read  those  books  ? " 
'*0h,  yes,"  he  replied,  they  make  up  a  great  deal  of  my  life ;  I  sell 
coal,  but  I  don't  live  on  coal."  Upon  hearing  this  I  thought  if  the 
women  of  busy  home  cares  would  get  out  into  some  of  the  benevolent 
works  of  the  day  it  would  add  so  much  to  their  lives  and  help  them 
in  their  home  work.  I  am  the  last  one  to  advocate  the  neglect  of 
home  duties ;  those  who  know  me  are  aware  that  I  am  not  one  to 
slight  the  household.  We  do  not  live  on  bread  alone,  and  I  believe 
those  who  take  part  in  advancing  the  worthy  projects  of  the  present 
will  be  all  the  better  able  to  attend  to  their  home  duties.  They  will 
feel  brighter  and  inspired  by  taking  a  part  in  the  outer  world;  mine 
may  be  an  insignificant  part,  yet  I  must  perform  it.  Wo  must  phine, 
you  in  your  corner  and  I  in  mine.  It  is  not  vain  to  assert  that  the 
temperance  cause  is  woman's  work ;  there  are  yet  Deborahs  and  Es- 
theis  who  must  stand  between  the  threatening  of  the  people. 

In  looking  at  a  river  I  sometimes  think  it  flows  upstream.  It  looks 
stagnant;  and  in  order  to  convince  myself  that  it  is  not,  I  want  to 
throw  something  in  it;  but  we  know  it  flows  on  to  the  sea,  for  there 
is  an  under  current,  and  on  it  flows  until  it  becomes  purified. 

We  are  drops  in  the  current  which  flows  on,  and  some  day — we  may 
not  live  to  see  it,  but  the  children  will — the  fruits  of  our  well-doing. 

It  is  a  blessing  to  have  a  chance  in  this  world.  Grant  was  an  egg 
laid  in  a  nest  until  the  war  hatched  him  up.  No  training  can  give  us 
the  faculties  not  bestowed ;  but  culture  improves  those  not  si)ecially 
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gifted,  and  a  love  for  some  special  work  or  pursuit  can  be  cultivated, 
and    we  derive  efficiency  by  doing."    Would  we  be  educated  ?  Then 
we  must  not  resort  to  expedients  to  avoid  its  hardships.  Athorouj^hly 
interested  student  may  gain  from  books  and  photographs  greater  ap- 
preciation and  knowledge  of  foreign  countries  than  thousands  who 
travel  through  those  countries  and  often  only  bring  from  them  a  num- 
ber of  Frenchisms.   A  foreign  minister's  wife  met  at  a  reception  in 
Washington  an  American  young  lady,  who  continually  introduced 
French  words  in  her  conversation.  The  former  spoke  to  her  in  broken 
English,  and  gave  her  a  just  rebuke  by  saying,    I'm  surprised  you  do 
not  speak  wholly  your  own  language.    While  in  this  great  American 
country  I  speak — although  poorly — the  same  language  as  Americans, 
and  consider  it  an  honor."    Humboldt  is  said  to  have  boasted  that  he 
had  not  used  a  word  that  was  not  pure  German  for  thirty  years.  Of 
course  it  is  a  gain  to  us  if  we  can  imitate  a  French  word  in  our  own 
language;  but  let  us  keep  our  language  pure.    We  should  learn  all 
the  languages  we  can.   It  is  said  the  ability  to  speak  five  languages 
gives  one  a  sixth  sense. 

The  school  is  open  everywhere,  to  all,  regardless  of  condition  or 
race.  And  the  church  ever  invites  the  wayward  to  her  altars,  and 
education  is  accepted  as  the  shield  of  patriotism.  Religion,  con- 
science, conviction  on  all  private  and  public  issues  are  guarded  as  the 
jewels  of  our  freedom.  In  Gladstone's  eloquent  reply  to  the  invita- 
tion from  the  Centennial  Commission,  he  gives  his  opinion  of  the 
Constitution  of  the  United  States  in  these  words : 

I  have  always  regarded  that  Constitution  as  the  most  remarkable 
work  known  to  me  in  modern  times  to  have  been  produced  by  the 
human  intellect,  at  a  single  stroke  (so  to  speak),  in  its  application  to 
political  afiairs." 

He  also  wrote  of  the  "high  duties  and  responsibilities  proportioned 
to  our  ever-growing  power."  It  pleased  me  to  read  on  September 
15  last,  of  an  original  and  enterprising  vender,  who  stood  on  Chest- 
nut street,  above  Eighth,  Philadelphia,  attracting  many  buyers  by  his 
shouts  of  "  Here  ye  are,  now!  The  official  programme  complete  and 
the  whole  Constitution,  all  for  ten  cents.  How  many  of  yez  knows 
what  de  Constitution  is,  anyhow?  Not  one  in  a  hunnred  of  yez. 
Only  a  dime.    Here  ye  are!  " 

Now,  if  there  are  any  parents  within  hearing  who  have  sons  and 
daughters  who  have  not  read  the  Constitution,  let  them  resolve  at 
once  to  have  them  read  it  before  they  become  a  week  older.  Also, 
have  them  learn  that  Gladstone  is  called  "That  grand  old  man,"  be- 
cause for  half  a  century  he  has  been  identified  with  English  history, 
advocated  liberty  and  humanity,  and  that  he  is  the  grandest  states- 
man of  the  day,  because  he  has  been  doing.  And  to  keep  themselves 
informed  of  what  he  is  now  doing,  how  far  reaching  his  advocacy  of 
the  Irish  question,  that  the  growth  of  democracy  in  England  is  be- 
hind it,  and  more  important  than  that  question  itself. 

There  is  a  great  law  stamped  upon  us.  We  must  either  improve  or 
retrograde.  Those  who  are  content  with  their  present  acquirements 
are  in  sympathy  with  James  Russell  Lowell's  latest  aspiration : 


"O  days  endeared  to  every  muse 
When  nobody  had  any  views ; 
O  happy  days  when  man  received 
Prom  sire  to  son  what  aU  believed.' 


344 


Aqrioultubb  op  Pbnnbylvahia. 


[No. 


In  these  days,  however,  if  a  man  has  capacity  he  mast  be  the  enemy 
of  all  narrow  mindedness  in  religion  and  in  politics,  or  else  he  must 
put  his  conscience  to  sleep  (if  that  bo  possible) ;  how  else  annihilate 
everything  like  progressive  principle?  Life  is  a  conflict;  it  is  a  bless- 
ing in  the  struggle  to  have  a  good  physique;  all  through  life  there  is 
to  be  overcome  the  power  of  resistance.  Those  who  are  weak  may 
find  comfort  in  the  acorn  becoming  a  strong  oak  despite  the  terrible 
storms  of  nature.  There  is  a  great  deal  in  the  doctrine  of  the  survi- 
val of  the  fittest.  This  we  learn  by  the  study  of  nature,  and  the 
grand  study  of  geology  is  a  silent  testimony. 

Let  me  here  draw  a  picture  of  an  ideal  family;  and  how  delightful 
it  is  to  call  upon  a  family  where  you  see  at  a  glance  that  everything 
indicates  refinement,  scholarship,  artistic  culture  and  the  evidences  ol* 
success.    You  find  every  member  of  such  a  family  courteous  in  man- 
ner, with  time  to  receive  any  person  who  has  a  part  in  the  world's  ad 
vancement,  although  they  may  lead  busy  lives.   They  have  method 
in  the  labor,  and  make  for  themselves  the  highest  standard.  They 
educate  and  elevate  while  they  entertain.   They  may  be  in  a  position 
of  influence,  but  they  do  not  forget  that  they  made  their  own  success 
by  energy,  will  power,  and  by  being  cautious  and  prudent,  aiming  at 
nothing  Iqss  than  perfection,  which  is  only  attained  by  doing.    It  was 
Washington's  experience  in  the  wars  with  the  French,  the  British 
and  the  Indians  on  the  western  wilds,  and  his  military  life  that  fitted 
him  to  lead  in  the  Revolution.    A  friend  of  Alexander  the  Great, 
while  visiting  him,  asked :    *'Why  are  these  men,  women  and  chil- 
dren in  camp?"   ''Look  what  they  are  doing,"  said  Alexander, 
"shooting  with  bow  and  arrow,  throwing  javelins;  these  are  my  fu- 
ture soldiers;  they  are  playing  war,  but  they  will  become  so  efiicient 
that  th^*^  cannot  be  withstood." 

In  conclusion,  I  will  refer  to  the  sad  fact  of  the  limited  supply  of 
efficient  help  in  the  household,  on  the  farm,  in  the  town  and  city. 
Women  suffer  most  from  inefficient  help,  and  profit  most  from  good 
help.  The  starting  and  conducting  of  a  kitchen  college  ought  to  be 
woman's  work.  It  should  be  a  school  having  a  curriculum  of  every- 
thing relating  to  practical  housekeeping,  with  scholarships  and 
diplomas,  with  lectures,  and  clear,  simple  text-books,  and  fees  that 
will  come  within  the  means  of  women  and  girls  who  must  work  for 
their  daily  bread.  Its  degrees,  certificates  and  prizes  must  be  worked 
for  and  won  by  doing  on  the  part  of  the  student,  who  then  receives 
her  prize  as  a  perfect  right. 

Since  writing  the  abov«  I  learn  that  "  Mrs.  Whitney,  wife  of  the 
Secretary  of  the  Navy,  has  a  school  for  the  establishment  of  a  college 
(for  the  training  of  domestic  servants)  to  be  located  in  New  York 
city."  To  make  it  a  success  it  must  be  a  national  institution.  Miss 
Goodale  has  been  in  the  West  teaching  Indian  girls  how  to  sew,  cook 
and  bake.  And  no  friend  of  education  can  fail  to  be  gratified  at  this ; 
but  it  is  also  understood  that  the  supply  for  practical  housekeepers 
in  the  East,  in  fact  in  every  State  in  the  Union,  is  sadly  deficient. 
Are  mothers  at  fault?  It  seems  so.  Are  they  not  inclined  to  think 
that  anything  in  the  line  of  housekeeping  is  degrading,  and  have  not 
taken  the  pains  to  teach  their  daughters?  It*  they  do  not  know  how 
this  work  should  be  done  they  will  be  imposed  upon  by  incompetent 
help,  and  illy  prepared  to  cope  with  adversity  school  should  it  over- 
take them. 

Domestic  economy  is  a  science,  a  theory  of  life.    The  royal  families 
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of  the  old  countries  have  their  children  taught  some  useful  trade  or 
other,  and  oblige  them  to  have  a  practical  experience  of  it. 

Again,  action  and  thought  are  both  needed  in  the  world.  Lowell 
spans  a  continent  with  winged  thought.  J.  Gould  spans  a  continent 
with  railways.  Which  is  king  ?  Is  it  tho  man  of  thought,  or  the  man 
of  action?  Keats  said  " Fine  thinking  is  next  to  Ane  doing  \  the  top 
thing  is  the  universe."  Fishes  in  the  Mammoth  cave  of  Kentucky 
have  no  eyes.  They  once  had  eyes,  but,  by  non-using,  they  have  lost 
them.  Let  us  not  forget  tho  admonition  of  our  Lord  to  the  servant 
who  hid  his  one  talent  in  a  napkin. 


HOW  TO  BUILD  AND  MAINTAIN  PUBLIO  ROADa 


By  Hon.  Wii-.LrAM  Oatks,  viembcr from  Vcnan^jo  county. 


•  [Read  at  TJellefonto  meeting.  ] 

Perhaps  there  is  no  subject  that  has  agitated  tho  attention  of  the 
traveling  public  so  much  as  our  public  roads.  It  has  been  the  highest 
ambition  of  tho  members  of  tho  Legislature  from  the  rural  districts  to 
improve  our  public  roads  by  statute.  This  desire  may  have  arisen 
from  obstructions  in  tho  way  to  reach  tho  coveted  voter,  but  road  laws 
and  wind  will  not  make  roads.  When  this  State  was  first  settled  the 
inhabitants  were  scattered  and  i>oor,  with  nothing  to  sell  and  but  lit- 
tle to  exchange  for  salt  and  colTee,  or  tea,  on  Sunday  morning.  Every- 
thing that  was  transported  was  on  horses'  backs  ''with  the  grist  of 
grain  in  one  end  of  the  sack  and  a  stone  in  the  other  end  to  balance.'' 
The  road  or  pathway  was  located  up  tho  mountain  without  any  regard 
to  grade  to  keep  out  of  the  timber  and  mud.  As  the  population  in- 
creased and  better  facilities  required  for  travel  and  transportation 
many  changes  have  been  made  to  improve  the  grade  and  serve  the 
convenience  of  tho  people.  Under  the  old  supervisor  law  there  is  no 
system.  The  supervisors  are  elected  annually.  They  levy  a  tax  on 
the  assessed  valuation  of  property  and  notify  tho  taxpayer  to  bring  a 
certain  implement  and  work  his  tax.  The  supervisors  may  havo  no 
skill  to  open  a  new  road  or  repair  an  old  road,  and  with  thirty  or  forty 
men  and  boys  (mostly  boys)  will  pass  over  four  or  five  miles  of  road 
in  one  day,  making  no  permanent  improvement.  And  so  long  as  the 
land  owner  and  heaviest  taxpayer  permits  his  money  to  be  wasted  in 
this  way  our  public  roads  will  not  be  constructed  and  maintained  as 
they  should  be.  There  is  no  expenditure,  if  properly  and  substan- 
tially made,  that  will  add  more  to  the  value  of  real  estate  than  good 
roads,  and  yet  how  few  take  any  interest  except  to  get  their  taxes 
credited  on  the  tax  book.  All  seem  to  realize  it  as  a  fact  that  public 
roads  are  for  the  public  and  not  for  themselves,  but  when  they  take  a 
drive  and  find  that  the  road  does  not  suit  their  taste  they  find  fault 
with  the  road  and  the  road  officials  when  they  should  find  fault  with 
themselves.  But  let  us  get  to  business.  On  all  roads  hot  laid  out  on 
the  easiest  grade  obtainable  abandon  the  old  road  before  any  more 
money  is  wasted  on  it  and  relocate  on  the  easiest  grade  that  can  bo 
obtained,  keeping  the  fact  that  it  is  no  farther  around  the  base  of  a 
mountain  than  over  the  top.  Swamp  or  wet  land  is  no  obstacle  in  the 
way,  as  all  roads  must  be  constructed  in  the  same  way,  whether  the 
ground  be  wet  or  dry,  and  the  nearer  level  they  aro  tho  less  damage 
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they  will  sustain  from  Iho  most  destructive  element  they  have,  and 
that  is  water.   On  all  roads  on  side  hUl  cuts  the  road  should  be  from 
twelve  to  sixteen  feet  wide  from  the  ditch.   Good  stone  culverta 
should  be  built  at  all  points  where  the  water  collects  to  let  the  water 
escape.   Stone  bridges  should  be  built  over  all  the  small  streams  and 
come  so  near  the  level  of  the  road  that  a  small  quantity  of  earth  will 
make  it  level.    On  soft  ground  a  track  of  some  hard  material  should 
be  made  in  the  center  from  one  to  two  feet  deep  and  eight  feet  wide. 
Slag  or  limestone  is  best,  but,  if  obtainable,  sandstone  will  answer  a 
good  purpose.   Then  cut  the  side  ditches  round  the  road  so  that  the 
surface  water  will  flow  off  the  road.    On  rising  ground  the  road  should 
be  turnpiked  and  from  sixteen  to  eighteen  feet  from  ditch  to  ditch, 
and  to  prevent  damage  from  surface  water,  brakers  should  be  placed 
as  often  as  required  in  the  shape  of  the  letter  V,  the  highest  in  the 
center,  and  slope  gently  to  the  ditches,  so  that  vehicles  passing  over  it 
will  be  but  little  obstructed  in  the  passage,  or  by  cutting  a  depression 
so  that  the  water  will  flow  to  the  ditches.    Roads  that  are  w^l  tum- 
tumpiked  will  shed  the  surface  water  until  worn  by  the  tracks  of 
vehicles,  but  to  guard  against  damage  by  heavy  rains  drainage  should 
be  provided  for  protection.    As  soon  as  our  roads  are  properly  graded 
and  culverts  and  bridges  substantially  built,  all  stumps  and  rocks  re- 
moved, procure  and  have  the  roads  kept  in  repair  with  one  of  the  best 
road  scrapers  and  the  cost  of  keeping  in  repair  will  not  be  one-fourth 
of  the  cost  now  nominally  spent,  and  better  roads  will  be  the  result. 
The  introduction  of  the  road  scraper  in  some  of  the  townships  of  this 
State  has  been  objected  to  on  the  ground  that  their  use  would  result 
in  the  abandonment  of  the  privilege  to  work  out  the  tax.    But  to  offset 
that  objection  experience  has  proven  that  by  their  use  the  taxes  can 
be  reduced  more  than  one-half  ajid  the  roads  greatly  improved. 
Machinery  has  revolutionized  and  cheapened  everything.    The  road 
scraper  has  come  to  stay.    I  am  not  the  manufacturer  or  agent  of  any 
scraper,  but  of  all  that  I  have  seen  the  New  Model  Reversible  Cham- 
pion is  the  best  and  easiest  handled.    It  is  time  that  a  new  departure 
was  taken  in  making  and  maintaining  our  public  roads.    Our  road 
laws  are  too  loose.    The  taxpayers'  money  has  been  wasted  for  the 
want  of  engineering  skill  and  the  power  to  control  the  labor  employed. 
There  was  a  bill  passed  by  the  Senate  at  the  last  session  that  has 
some  good  features  and  in  other  respects  is  very  defective.    I  think  it 
could  be  amended  so  as  to  make  a  good  law.    My  object  in  selecting 
this  subject  was  for  criticism  and  discussion,  and  I  think  I  have  said 
enough  to  accomplish  that  purpose. 


By  the  flora  of  Crawford  county,  wc  mean  its  vast  wealth  of  vege- 
table growth — the  bright-eyed  blossoms  which  appear  here  and  there 
in  the  greatest  profusion.  Wander  where  we  may,  through  the  wood, 
along  the  roadside,  the  valley,  the  meadow,  everywhere,  we  find  manj 
representatives  of  the  floral  kingdom. 


THE  FLORA  OP  ORAWFORD  COUNTY. 


By  Miss  Jkxnik  E.  Whitksides,  Ilarvionsburp^  Pa, 


[Read  .it  Coniieautvillo  meeting.] 
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We  admire  their  coloring,  their  symmetry  of  form,  their  diversified 
leaves,  and  with  all,  their  perseverance.  How  they  will  struggle 
along  to  overcome  difficulties,  climb  over  hedges,  creep  around  inter- 
vening objects,  until  the  situation  is  won,  and  they  stand  forth  bright 
examples  of  an  accomplished  end. 

It  would  not  be  entertaining  to  give  the  regular  classification  of 
plants  as  1  hey  occur.  We  can  merely  glance  here  and  there  over 
our  flora,  every  part  of  which  abounds  in  a  rich  and  varied  vegeta- 
tion, ranging  through  every  grade  from  the  insignificant  lichen  to 
the  largest  forest  tree.  Many  of  our  native  plants  are  widely  distri- 
buted, having  the  happy  faculty  of  being  quite  at  home  in  any  situa- 
tion, while  others  are  restricted  to  narrow  limits.  The  sandy  shore  of 
the  lake  has  its  own  vegetation.  The  margin  of  the  bay  differs  from 
the  interior,  the  hill  from  the  low  land,  each  situation  giving  its  own 
wealth  of  growth,  frequently  a  vast  medley  that  few  but  the  student 
of  nature  care  to  investigate. 

With  the  first  of  May  the  spring  flowers  appear.  In  the  wood,  the 
sweet-scented  purple  phlox  and  lovely  white  trilliams ;  along  the 
hedge,  the  bell  wort,  with  its  delicate  bell -shaped  blossoms  nodding 
above  the  violets  and  anemones;  in  the  swamps,  the  golden  blossoms 
ol  the  coltka palustris^  resting  on  clusters  of  glossy  green  leaves;  in 
the  low  ground,  the  Dentarias  and  spotted -leaved  adder  tongue,  fol- 
lowed as  the  season  advances  with  a  succession  of  beautiful  bloom. 

Some  of  the  early  flowers  blossom  and  ripen  seed  before  the  leaves 
on  the  trees  have  unfolded.  Delicate  and  short-lived  as  they  are, 
each  one  has  its  own  peculiar  individuality. 

The  little  liverwort  {hepatica  triloba)  lifts  its  delicate  blossoms 
upward  when  the  sun  shines  directly  upon  them,  closing  at  night  and 
remaining  closed,  should  the  day  prove  cloudy,  while,  near  by  the  deli- 
<;ate  spring  beauties,  while  they  close  at  night  open  out  brightly  in 
the  morning  whether  the  sun  shines  or  not.  Later  in  the  season  the 
evening  primrose  opens  its  bright  yellow  petals  just  as  the  sun's  rays 
sink  behind  the  western  horizon,  and  closes  them  at  their  first  ap- 
proach in  the  morning.  These  early  blossoms  are  less  complicated 
than  those  which  appear  later.  As  the  blossom  is  the  crowning  point 
of  the  plant  it  first  attracts  attention,  and  to  be  really  beautiful  must 
harmonize  in  color  and  arrangement  of  its  different  parts. 

Scattered  throughout  the  flora  are  many  small  trees  and  shrubs 
whose  beauty  are  worthy  of  notice.  The  juneberry  {amalanchier 
Canadensis)  is  a  small  tree,  producing  in  April  an  abundance  of  pure 
white  flowers,  looking  in  the  distant  wood  as  if  a  lingering  snow  storm 
had  showered  its  contents  upon  this  tree  alone. 

Another  small  tree  which  blossoms  in  May,  brightening  up  our  hill- 
side forests,  is  the  flowering  dogwood  (comus  Florida)^  its  blossom- 
ing is  peculiar.  The  small  llowers  are  aggregated  into  a  flat  head  sur- 
rounded by  an  involucum  of  four  leaves  an  inch  or  more  in  length, 
these  gradually  become  pure  white.  As  these  blossoms  appear  before 
the  leaves  they  are  very  ornamental.  In  damp  ground,  blossoming  in 
June,  is  the  vibusnum  opulus^  a  much  branched  shrub,  eight  to 
twelve  feet  in  height,  with  three-lobed  leaves  and  numerous  cyrnes 
of  small  flowers,  which  are  bordered  with  yellowish  white  neutral 
blossoms;  the  first  ripens  in  September,  is  of  the  color,  size  and  some- 
what the  flavor  of  the  cranberry,  given  the  common  name  of  high- 
bush -cranberry."  The  lovely  snow  ball "  of  our  gardens  has  been 
cultivated  from  this  shrub.    A  near  relative  of  this  is  the  common 
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elderberry,  samhucua  Canadensis^  which  seldom  fails  to  yield  an 
abundant  crop  of  edible  berries.  Early  in  May  its  sister- plant,  Sam- 
bucus  pubens^  comes  into  bloom ;  it  is  not  at  all  attractive  then,  but 
the  last  of  June,  when  covered  with  thyme-like  clusters  of  bright 
crimpon  berries  and  glossy  green  foliage,  it  fully  atones  for  all  early 
deficiencies. 

But  our  flora  is  not  made  up  of  plants  alone  noticeable  for  their 
beauty.  On  the  upland  liillsand  in  the  swamps  grow  several  species 
of  the  "  huckleberry  "  and  "  blueberry.''  In  the  marsh,  with  its  roots 
nestling  in  among  the  Sphagnum  moss,  and  its  delicate  pnistrate 
stems  scarcely  visible,  is  the  home  of  the  cranberry. 

In  the  thicket,  the  sweet-scented  crab  apple  each  year  yields  its 
abundance  of  never  failing  fruit.  Along  the  iiillside,  the  prunus 
J^ennsylvanica  (wild  red  cherry)  blossoms  and  ripens  fruit  very- 
much  like  the  common  cherry,  only  smaller  and  more  acid.  In  the 
recent  clearing  is  the  seldom  failing  supply  of  raspberries.  Occasion- 
ally, such  a  freak  of  nature  as  a  bush  bearing  white  blackberries,  is 
found.  In  the  Pymatuning  swamp  grows  tho  inyrica  cerifera  (wax 
myrtle),  a  small  shrub  with  fragrant  leaves  and  abundant  clusters, 
close  to  the  stalk  of  small  round  nutlets.  These  are  covered  with  a 
waxy  substance,  which,  when  removed  and  cleansed,  is  a  vegetable 
wax.  Candles  ipade  from  this  are  said  "  to  burn  readily,  and  emit 
a  peculiar  balsamic  fragrance.  A  lady  living  near  the  swamp  gathered 
one  season  enough  berries  to  yield  seven  pounds  of  this  wax. 

Our  poisonous  plants  are  scattered  through  several  orders.  The 
poison  dogwood  (rhxcs  venenata)^  common  in  bogs  and  swamps,  is  a 
large  shrub,  with  pinnate  leaves  of  from  seven  to  thirteen  leaflets, 
which  color  magniticently  in  autumn ;  passing  from  green  through  a 
bright  yellow  to  scarlet.  This  plant  seems  to  possess  a  general  pro- 
pensity for  evil,  from  its  constantly  throwing  ofl'  a  poisonous  efflu- 
via, by  which  many  persons  are  afl'ected  with  painful  swellings  and 
inflammation  from  just  passing  near  where  it  grows.  In  July,  when 
in  blossom,  it  is  not  any  more  troublesome  than  any  other  time. 

The  rhus  toxicodendron  (poison-ivy)  possesses  the  same  quality, 
though  less  decided.  This  plant  frequently  climbs  over  fences  and 
hedges  near  dwellings,  and  in  the  wood  envelopes  large  trees.  The 
leaves,  which  are  ternate,  that  is,  three  on  one  stem,  color  brightly 
in  autumn.  Along  the  vine  at  short  intervals  are  clusters  of  rootlets, 
with  which  the  plant  adheres  to,  whatever  it  climbs.  These  two 
plants  belong  to  the  sumach  family."  The  last  should  not  be  con- 
founded with  the  common  ''^  ampelapsis  miinquifolia  (Virginia 
creeper),  which  has  fine  leaflets,  and  climbs  by  means  of  little  ten- 
drils, that  expand  into  clan-like  disks.  This  is  the  most  beautiful 
native  vine  in  the  flora. 

The  umhelliferiM  (parsley  family)  is  a  most  suspicious  order,  as  to  it 
belong  edible  plants  for  which  the  poisonous  ones  are  liable  to  be  mis- 
taken. 

The  water  hemlock  {cicuta  macualta)  is  entirely  too  common  about 
ponds  and  low  grounds.  It  is  said  that  a  drachm  of  the  fresh  root 
has  killed  a  child  in  an  hour  and  a  half."  This  is  a  tall,  rank  herb 
with  a  smooth  stem,  streaked  with  purple,  has  white  flowers  arranged 
in  umbells  and  large  compound  leaves.  There  are  two  species,  both 
equally  dangerous,  in  the  ranunculus ivixmly  (the yellow  buttercup), a 
common  plant  of  pastures  and  fields,  when  taken  internally  produces 
dangerous  symptoms.    This  accident  does  riot  happen  very  often,  as 
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its  blistering  tendencies  cause  it  to  be  rejected.  Drying  removes  the 
noxious  qualities.    It  is  then  eaten  by  cattle. 

The  lily  family  contains  the  white  hellebore  (veratrum  viridc)^  the 
root  of  which  is  a  deadly  poison.  This  is  familiarly  known  as  ^'  Indian 
poke;"  grows  in  damp  ground;  has,  in  July,  a  tali  spike  of  greenish- white 
flowers.  There  are  many  oUier  plants  which  contain  poisonous  qual- 
ities. Some  plants  exhibit  very  peculiar  characteristics.  InthePyma- 
tuning  swamp,  on  the  west  border  of  the  county,  is  found  the  sarracenia 
jmrp^isen  (pitcher  plant).  The  leaves  arc  hollow  and  pitcher- shaped, 
usually  half  filled  with  water  and  drowned  insects.  Tlie  inner  surl'ace 
of  the  upper  portion  of  the  leaf  is  clothed  with  stiff  bristles,  so  that, 
when  an  insect  once  gets  in,  there  is  no  escape.  Experiments  with 
this  plant  have  proven  it  to  be  decidedly  carnivorous,  absorbing  and 
thriving  upon  insects  tlius  caught.  Indigenous  to  the  marsh  is  an- 
other plant  which  possesses  carnivorous  tendencies — the  little  sunden 
drasera  rotundifolia.  When  an  insect  alights  on  its  very  small  leaves 
they  gradually  close  over  it  and  remain  closed  until  it  is  digested. 
This  is  one  of  the  plants  with  which    Darwin  "  largely  experimented. 

A  prominent  parasite  of  the  flora  is  the  common  dodder  (cuacuta 
groriovii)^  a  yellowish  plant  that  looks  like  threads  of  twine  vining 
over  and  about  low-growing  herbs  and  shrubs  in  damp,  sunny  places. 
The  seed  of  this  germinates  in  the  ground,  attaches  itself  to  the  nearest 
herb,  dies  at  the  root,  and  draws  nourishment  from  the  herb  about 
which  it  entwines,  literally  stealing  its  living. 

The  closed  gentian,  rarely  found,  has  bright  blue  tubular  blossoms, 
which  never  open  out,  looking  like  a  bud  about  to  bloom. 

On  the  hillsides  near  Meadville  grows  abundantly  the  bush  honey- 
suckle" {azaleu  undicalus).  This,  when  in  blossom,  is  the  most  beau- 
tiful native  shrub  we  have.  Indigenous  to  the  same  locality  is  the 
much-prized    trailing  arbutus  "  {epigea  repens). 

The  rocky  hills  of  the  eastern  part  of  the  county  are  covered  with 
the  low-growing  mountain  \Ruvel  (kalmia  lati folia).  In  the  Pyma- 
tuning  swamp  we  were  surprised  to  find  the  beautiful  rose  bay  (r/io- 
dodendi'on  maximum)  quite  a  tree,  with  thick  evergreen  leaves  and 
large  clusters,  in  July,  of  pink  blossoms,  entirely  too  handsome  to  be 
hidden  away  among  the  tamarac  trees  of  the  swamp. 

The  rosacem  (rose  family)  may  be  placed  at  the  head  of  the  flower- 
ing plants,  as  it  is  conspicuous  for  the  beauty  of  some  of  its  members 
and  the  usefulness  of  others,  as  the  apple,  pear,  quince,  and  the  vari- 
ous small  fruits.  A  beautiful  ornament  of  our  flora  is  the  common 
wild  rose,  of  which  we  have  several  species.  They  need  no  descrip- 
tion, for  all  who  have  seen  these  bushes  in  the  field  and  along  the 
roadside,  covered  as  they  are  in  June  and  July  with  numerous  bright- 
pink  blossoms,  could  not  fail  to  remark  their  beauty.  The  swamp  form 
{rosa  Carolina)  is  the  largest,  and  continue  blossoming  until  late  in 
the  season. 

The  covipa^itcB  contains  the  largest  number  of  species  of  any  of 
the  orders.  Familiar  examples  of  this  family  are  the  thistle,  sun- 
flower and  dandelion.  In  July  blossoms  that  beautiful  nuisance,  the 
(ox  eye  or  white  daisy)  lencanthemum  milydre.  This  is  an  intro- 
duced weed.  The  showy,  golden  rayed  cone-flower  of  the  meadows 
comes  to  us  from  the  western  prairies.  Through  September  the  hill- 
sides and  lowlands  are  ablaze  with  the  difl'erent  species  of  the  golden 
rod.    The  asters,  running  through  every  shade  of  purple  to  white, 
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brighten  up  the  fields  and  roadsides  witli  their  daisy-like  blossoms^ 
lasting  until  the  severe,  frosts  of  November. 

In  Oonneaut  lake  grow  many  interesting  aquatic  plants,  amon^ 
them  the  vallisneria  spiralis^  a  little  grass-like  plant  with  delicate 
blossoms,  which  rise  to  the  surfac*3  to  expand.  Little  bulblets  form 
about  the  roots  of  this  plapt.  The  wild  ducks  which  congregate  at 
the  lake  in  the  fall  feed  upon  these  by  diving  for  them. 

At  the  marl  pits,  growing  on  the  surface  of  the  water,  is  a  floating 
species  of  smartweed,  polygonum  amphihrium^  a  rarely  beautiful 
plant  both  in  leaves  and  blossoms. 

The  ferns,  sedges  and  grasses,  of  which  we  have  many  beautiful 
species,  form  an  important  part  of  our  flora. 

Among  our  deciduous  trees,  the  elm  ulmus  Americana  is  beauti- 
ful in  outline.    The  graceful  curvature  of  the  branches  of  this  tree 
distinguishes  it  from  all  others.    In  the  New  England  States  this  i» 
the  favorite  shade  tree.    The  maples  are  always  attractive,  whether 
in  their  early  bloom  before  the  leaves  appear,  or  when  clothed  in  the 
full  beauty  of  their  summer  verdure.    The  red  maple,  acer  rubrumy, 
is  the  most  beautiful.    In  April  it  is  covered  with  brilliant  red  blos- 
soms, and  in  August,  when  the  surrounding  trees  are  yet  green,  it 
turns  a  brilliant  crimson.    The  oak  is  considered  as  monarch  of  the 
forest,  a  grand  represesentative  of  the  power  of  the  vegetable  king- 
dom.   The  blossoms  of  the  oak  appear  just  after  the  leaves.  The 
white  oak,  quercus  alba^  ripens  its  fruit  the  first  year,  while  the 
several  species  of  red  and  black  oaks  mature  theirs  the  second  year 
from  blossoming.    The  tulip  tree,  li?nddendron  tuliplfera^  called  both, 
white  wood  and  poplar,  is  common  in  open  woods — blossoms  in  June» 
has  large  tulip-shaped  blossoms  of  a  brilliant  greenish  yellow,  which^ 
among  the  glossy  foliage,  make  a  beautiful  display.    The  cucumber 
tree  {magnolia  acuminata)  is  not  as  beautiful  in  olossom,  but  when 
adorned  in  September  with  numerous  scarlet  seed  cones  it  presents 
an  attractive  appearance. 

Ihe  leaves  are  the  lungs  of  the  plants,  the  great  breathing  surface^ 
purifying  the  air  for  all  animal  life,  by  taking  up  the  carbonic  acia 
gas,  which  is  continually  forming  in  the  air,  by  some  mysterious  pro- 
cess the  plant  decomposes  this;  retains  the  carbon  for  its  solid  posi- 
tion, and  throws  off  pure  oxygen,  which  is  breathed  by  all  animal 
life,  thus  the  vegetable  kingdom  purifies  the  air  for  the  animal,  the 
animal  for  the  vegetable.  The  autumn.coloring  of  the  leaves  at  this 
season  is  perfect.  In  no  country  in  the  world  is  this  coloring  so  varied 
and  brilliant,  as  in  our  North  American  forests. 

As  far  as  we  have  been  able  to  learn,  one  thousand  plants  have 
been  identified  as  native  to  this  county ;  eight  hundred  and  sixty  of 
these  have  come  under  my  own  observation.  Our  largest  blossom  is 
the  white  water  lily  {nymphia  tuberose)^  usually  six  inches  across, 
and  containing  over  one  hundred  petals.  It  would  be  difiScult  to  des- 
ignate the  smallest  flower  as  many  of  them  can  only  be  properly  seen 
through  a  microscope. 

All  through  the  flora,  white  flowers  are  the  most  numerous.  la 
color  the  shades  of  yellow  predominate ;  blue  and  purple  come  next; 
red  is  sparingly  represented.  In  scarlet  there  are  very  few  blossoms, 
among  them  ihe  labelia  cardhidlis^  whose  tall  spikes  of  flaming  scarlet 
are  conspicuous  in  damp  soil  and  swamps,  and  in  the  mint  the 
equally  brightly  colored  mint  {mondrda  dydama),    A  few  flowers  are 
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brown,  some  are  green,  many  show  intermediate  shades,  while  others 
are  a  combination  of  a  variety  of  colors. 

We  have  spoken  of  but  comparatively  few  of  the  plants  which 
make  up  the  flora  of  our  county.  There  are  still  handsome  orchids, 
fra^ant  mints,  trailing  vines,  and  low  growing  plants,  speaking  to 
us  from  every  page  of  this  great  book  of  nature,  of  the  wisdom  and 
goodness  of  the  Power,  which  created  and  governs  them  all. 


"There  is  not  a  tree,  a  plant,  a  blossom, 
But  contains  a  lolio  volume ; 
Wema^  read,  and  read,  and  read  again. 
And  still  tin d  something  new  ; 
Something  to  interest  and  instruct, 
E'en  in  the  noisome  weed." 


"Will  we  not  soon  be  compelled  to  abandon  tenant  farnung  and  in- 
vest the  money  in  some  other  enterprise?*'  is  a  question  that  was  asked 
a  few  years  ago  in  an  after-dinner  conversation  on  farm  management 
and  profit. 

The  gentleman  who  propounded  the  question  was  a  man  of  business 
and  wealth,  the  owner  of  a  number  of  fine  farms  near  a  city,  a  grad- 
uate of  Yale  college,  a  man  of  unusual  intelligence,  and  one  whose 
philanthropy  is  widespread,  whoso  interest  in  his  tenants  and  his  farms 
is  in  marked  contrast  with  the  indifference  of  most  owners  of  landed 
estate. 

Another  gentleman,  also  eminently  successful  in  business  and  the 
owifer  of  many  farms  in  a  high  state  of  cultivation,  after  showing  me 
his  own  property  and  having  explained  his  methods  and  his  aims,  re- 
plied, to  a  question  as  to  the  profits  of  it  all, that  it  was  an  elephant 
on  his  hands."  These  are  two  instances  typical,  I  think,  of  a  state  of 
feeling  and  experience  that  exists  all  over  this  country,  and  the  result 
is  that  capitalists  are  gradually  and  silently  withdrawing  their  money 
from  agricultural  pursuits  and  are  investing  it  in  other  industries. 
The  impression  prevails  among  owners  that  a  rental  farm  is  an  un- 
profitable farm  and  that  the  tendency  of  the  system  is  to  the  sure  and 
rapid  impoverishment  of  both -the  owner  and  the  soil. 

It  is  not  necessary  for  me  in  an  audience  such  as  this,  composed  of 
eminent  representatives  of  every  phase  of  farm  life  and  management 
in  this  State,  to  say  that  this  question  is  important,  involving  as  it  does 
the  prosperity  of  the  largest  and  most  necessary  and  useful  industry 
in  this  country. 

The  last  census  shows  that  out  of  a  population  of  17,393,099  persons 
engaged  in  what  are  commonly  known  as  productive  pursuits  in  the 
United  States,  7,670,493  are  engaged  in  agriculture.  The  number  of 
farms  in  1880  was  4,008,907,  and  of  these  there  were  occupied  by  ten- 
ant farmers  1,024,601  farms,  or  more  than  one-fourth  of  all  the  farms 
in  this  country  are  rented,  and  more  than  one-tourth  of  all  the  farmers 
in  this  country  are  tenant  farmers.  Pennsylvania  alone  has  45,322 
tenant  farms,  and  since  a  large  number  of  tenant  farms  must  always 
exist  in  this  country,  some  belonging  to  widows  and  minor  children, 
some  to  men  incapacitated  from  work,  some  to  men  engaged  in  other 
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pursuits,  and  some  to  iudividuals  owninj;  more  than  one  farm,  it  be- 
comes, therefore,  a  very  important  question  to  know  how  this  kind  of 
farming  may  be  made  profitable  lor  both  landlord  and  tenant. 

The  conditions  under  which  tenant  farming  is  carried  on  in  this  coun- 
try are  about  like  these  :  The  owner  of  a  farm  desiring  to  rent  it  ne- 
gotiates with  some  one  to  take  possession  of  it  for  a  term  of  years  and 
work  it  in  accordance  with  the  customs  of  the  community  in  wliicli  it 
is  located,  and  take  for  pay  for  his  labor  and  implements  and  timo  a 
certain  proportion  of  the  produce  of  the  farm  and  pay  over  the  bal- 
ance to  the  owner  of  the  estate.  Sometimes  the  tenant  prefers  to  pay 
a  money  rent  for  the  land  and  bear  all  the  expenses  and  enjoy  all  the 
profits.  In  any  case  it  is  a  mutual  agreement  in  which  one  party  fur- 
nishes the  land  and  buildings  and  the  other  works  it. 

The  success  of  an  enterprise  such  as  this  depends,  like  any  other 
business,  largely  on  who  manages  it  and  the  conditions  that  surround 
it.  Instances  are  numerous  in  which  on^  man  succeeds  where  another 
has  failed,  and  even  the  failure  of  many  is  not  conclusive  evidence  that 
success  is  impossible. 

The  class  of  men  who  can  engage  in  tenant  farming  is  limited.  The 
farm  cannot  pay  from  eighty  to  one  hundred  or  one  hundred  and  tifty 
dollars  per  month  in  ready  money,  and  the  consequence  is  that  active, 
intelligent  men,  unless  prevented  by  other  causes,  leave  this  pursuit 
for  industries  that  pay  these  prices  for  their  work.  Another  consid- 
eration restricts  the  number.  A  certain  amount  of  capital  is  needed 
in  order  to  stock  and  equip  a  farm  and  to  subsist  self  and  family  for 
at  least  one  year.  The  number  of  these  people  in  a  rural  community 
is  small,  and  is  made  up  mostly  of  men  in  middle  or  past  middle  life, 
whose  energies  are  somewhat  impaired  and  are,  therefore,  incapable  of 
accomplishing  the  work  that  a  young,  active,  energetic  man  could  do. 
Many,  too,  lack  the  business  training  necessary  to  carry  on  a  farm. 
They  are  wasteful,  slovenly  and  careless,  and  are  consequently  un- 
lucky. They  make  no  money  for  themselves  or  for  others.  Some  are 
dishonest  and  deliberately  rob  the  landlord,  and  some  are  too  ig  lorant 
to  farm  or  to  have  any  control  of  property.  These  and  many  other 
circumstances  combine  to  make  the  number  of  really  competent,  avail- 
able tenants  very  few. 

Whilst  the  amount  of  capital  or  the  incompetence  of  the  tenant  may 
account  for  many  failures  to  secure  profitable  returns,  they  by  no 
means  explain  them  all.  There  is  a  great  difi'erence  in  the  condition 
of  the  farm  that  the  tenant  cultivates.  Some  are  in  a  high  state  of  im- 
provement and  fertility  and  some  are  extremely  poor.  Some  farms 
would  be  dear  at  no  rent  and  others  are  cheap  at  a  higli  price. 

Agriculture  is  (he  art  of  obtaining  food  from  the  earth,  and  if  the 
portion  of  earth  that  the  tenant  is  called  upon  to  till  is  destitute  of 
plant  food  his  ofibrts  will  be  vain.  It  not  unfrequently  happens 
that  the  surface  of  the  soil  is  so  encumbered  with  stones  or  stumps,  or 
weeds  or  rubbish  as  to  make  its  profitable  cultivation  next  to  impos- 
sible. It  may  be, too,  that  the  fences  and  buildings  are  so  dilapidated 
as  to  fail  to  protect  that  which  is  raised,  and  thus  it  is  lost;  or  the  land 
may  be  wet  and  boggy  or  dry  and  barren.  Any  one  of  them,  or  all  of 
them  united,  may  make  it  impossible  that  such  land  can  bring  in,  even 
under  the  most  skillful  management,  a  profitable  return. 

Just  how  fertile  land  must  be  before  it  can  be  profitably  worked 
depends  upon  its  location.  If  it  be  remote  from  market  or  cheapness 
of  transportation  it  may  equal  the  garden  of  Eden  in  fertility,  and 
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yet  the  landlord  can  hope  for  but  little  return.  If,  however,  it  be  near 
a  large  city,  and  within  easy  reach  of  an  abundance  of  suitable 
manures,  a  Jersey  marsh  or  a  sand  hill  in  Georgia  may  be  a  most 
valuable  and  profitable  farm.  Land  may  yield  one  hundred  bushels 
of  wheat  to  the  acre,  but  if  it  costs  seventy-five  bushels  to  get  it  to 
market,  a  farm  situated  near  a  city  and  raising  only  twenty- five 
bushels  to  the  acre  ought  to  pay  as  much  rent.  And  so  it  occurs  that 
location  often  counterbalances  fertility,  and  renders  profitable  other- 
wise worthless  laivi. 

Methods  of  farming  have  much  to  do  with  the  tenant's  success,  even 
where  the  land  is  good  and  in  favorable  location.  Some  crops  are 
much  more  expensive  to  raise  than  others,  and  many  landlords,  not  to 
say  tenants,  make  no  estimate  of  the  cost  or  profit  of  the  several  crops 
they  raise,  and  are  likely  to  continue  to  raise  a  large  quantity  of  that 
which  is  least  profitable,  and  very  little  of  that  which  gives  the  highest 
I>er  cent,  of  net  gain.  Take  for  instance  the  most  common  of  the 
crops  grown  in  Pennsylvania  and  compare  the  cost  of  their  produc- 
tion, and  we  find  great  difference  to  exist. 

I  have  estimated  *  that  it  costs  to  raise  and  prepare  for  market  an 
acre  of  wheat  about  eleven  dollars,  an  acre  of  corn  about  fifteen  dol- 
lars, an  acre  of  grain  about  two  dollars  and  a  half,  and  an  acre  of 
potatoes  about  eight  dollars.  Suppose  the  wheat  produced  sixteen 
bushels  per  acre,  the  corn  seventy  bushels  of  ears,  the  grain  one  and 
one-fourth  tons,  and  the  potatoes  one  hundred  and  fifty  bushels.  The 
wheat,  at  ninety  cents,  would  be  $14  40 ;  the  corn,  at  twenty-five  cents, 
would  be  $17  50;  the  hay,  at  ten  dollars,  would  be  $12  50;  and  the 

*  Estimate  of  the  cost  of  producing  one  acre  of  various  crops. 


Wheat — Seed,  one  and  one-fourth  bushels,  at  f  1  00,   $1  25 

Plowing,  two-thirds  of  dav,  at  f3  00,  i   2  00 

Three  hundred  pounds  of  fertilizer,   8  00 

Harrowing  twice  and  drilling,   1  00 

Harvesting  and  putting  into  shock,   1  50 

Hauling  in  and  mowing,  .   1  00- 

Threshing  sixteen  bushels, '.   100- 

Hauling  to  market,   25- 


Total,    .  .  ^   Zn  00- 

Com — Plowing,  one  day,   $8  00 

Harrowing,  three  times,   1  00 

Rolling  and  planting,   2  00 

Cultivating,  four  limes,    2  00- 

Fertilizer,  three  hundred  pounds,   3  00 

Cutting,    50 

Husking,  seventy  bushels  ears,   1  60 

Hauling  in,  shelling  and  marketing,  seventy  bushels,   2  00 


Total,   $15  00 


Hay— Cutting,   f  0  60 

Curing  and  hauling  in,  one  and  one-fourth  tons,   1  00 

Hauling  to  market,     1  00 


Total,    12  50 


Potatoes— Plowing,  one  day,   |3  0 

Harrowing,  three  times,    1  OO* 

Planting,   2  00 

Beed,  eight  bushels,   3  00- 

Fertilizer,   8  00- 

Cultivating,  four  times,   2  00* 

Raising,   2  00 

Marketing,   2  00^ 


Total,   118  00> 
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potatoes,  at  thirty  cents,  would  be  $45  00.  This  would  give  a  profit  on 
the  cost  of  producing  each  of  the  crops  mentioned  as  follows :  31  per 
cent,  on  the  wheat,  16^  per  cent,  on  the  com,  400  per  cent,  on  the  hay, 
150  per  cent,  on  the  potatoes.  If  the  land  was  worth  seventy  dollars 
per  acre,  the  wheat  would  pay  an  interest  on  it  of  4f  per  cent.,  the 
corn  per  cent.,  the  hay  14^  per  cent.,  and  the  potatoes  38|  per 
cent.  If  these  calculations  were  extended  so  as  to  include  -all  of  the 
different  crops  that  farmers  raise  they  would,  no  doubt,  show  equally 
striking  variations  of  profit.  How  many  tenants  make  these  calcula- 
tions ?  How  many  owners  make  them  ?  And  yet  t  he  success  of  their 
occupations  depends  upon  just  such  facts. 

The  limits  of  this  paper  forbid  more  than  a  hint  as  to  the  profits  of 
various  methods,  but  each  can  for  himself  in  his  locality  easily  ascer- 
tain what  method  he  should  pursue,  keeping  in  mind  that  the  in- 
equality of  profit  is  not  confined  to  the  diflerent  crops  he  cultivates, 
but  exists  as  well  in  those  that  are  identical.  Thus  the  kind  or  variety 
of  stock  a  man  keeps,  the  variety  and  quality  of  the  seed  he  sows,  the 
thoroughness  of  his  tillage  all  affect  the  final  result. 

The  tenant  has  possession  of  the  property,  he  tills  under  a  lease 
which  defines  his  rights,  privileges  and  duties,  and,  also  prescribes  the 
length  of  time  that  he  may  occupy  the  land.  This  lease  is  a  very 
important  instrument,  and  if  carelessly  drawn  is  likely  to  involve 
landlord  and  tenant  in  more  trouble  than  all  the  other  causes  com- 
bined. Its  stipulations  should  be  fully  and  clearly  defined,  and  in 
framing  it  the  principle  should  be  kept  in  mind,  that  the  interests  of 
the  landlord  and  the  tenant  ought  to  be  the  same,  namely,  the  secur- 
ing of  the  largest  gain  and  the  improvement  of  the  estate.  How  can 
this  result  be  secured  ?  The  first  requisite  is  a  ffood  tenant,  a  mistake 
made  by  him  is  disastrous,  and  more  mistakes  are  made  right  here 
than  in  probably  any  other  direction.  The  idea  prevails  that  any  one 
who  can  work  can  farm,  and  so  he  can  after  a  fashion,  but  it  does  not 
follow  that  everyone  who  can  work  can  make  money  farming.  Suc- 
cessful farming  requires  not  only  a  knowledge  of  agricultural  opera- 
tions, but,  more  than  all,  good,  square,  sound,  level-headed  judgment. 
These  are  the  qualities  that  make  up  successful  men  in  all  the  occu- 
pations of  life,  and,  notwithstanding  the  popular  belief,  agriculture  is 
no  exception  to  the  rule. 

A  good  tenant  then  is  essential  to  success,  and  no  good  tenant  will 
bind  himself  by  a  lease  that  will  not  give  him  a  fair  chance  to  make 
a  living  for  himself  and  family.  He  must  have  a  fair  share  of  the 
profits  of  the  business  and  the  better  the  prospect  for  securing  a  com- 
petence the  better  tenant  he  is  likely  to  be.  The  system  that  exacts 
the  uttermost  farthing  is  not  only  cruel,  but  tends  to  dishonesty 
and  dislike,  both  of  which  are  detrimental  to  the  interests  of  the  owner. 

A  tenant  is  expected  to  secure  as  large  a  profit  as  possible  for  the 
landlord.  This  he  cannot  do  without  the  expenditure  of  both  money 
and  laber.  He  is  also  expected  to  improve  the  condition  of  the  estate. 
This  too  costs  money  and  labor.  No  tenant  will  expend  very  much 
money  or  very  much  labor  on  a  farm  that  he  expects  to  leave  in  a 
single  year.  If  ho  is  to  bo  expected  to  improve  the  property  he  must 
have  the  assurance  that  ho  shall  have  several  years  in  which  to  reap 
the  benefits  of  this  extra  expenditure.  This  fact  is  well  recognized 
amon§  business  men  in  the  renting  of  other  property,  such  as  houses, 
factories,  mills  or  mines,  and  if  agriculture  is  a  business  operation, 
there  is  no  reason  why  it  should  not  be  subject  to  the  rules  and  cus- 
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toms  that  have  been  found  judicious  and  that  regulate  business  in 
other  industries.  The  landlord  then  who  is  wise  will  see  that  his 
tenant  is  protected  from  loss  by  leasing  him  the  property  for  a  term 
of  years. 

How  long  this  lease  should  run  depends  up  the  circumstances,  but 
not  less  than  the  duration  of  an  ordinary  rotation  of  crops,  which  is 
five  years,  And  if  possible  not  less  than  twice  that  time,  or  ten  years. 
In  grain  growing  districts  and  on  lands  destitute  of  natural  grass  pas- 
ture the  lease  should  prohibit  the  grazing  of  cattle.    Probably  more 
loss  results  to  both  landlord  and  tenant  from  this  source  than  from 
all  others.   Expensive  fences  must  be  maintained,  land  is  wasted, 
fence  rows  become  the  nursery  of  weeds,  land  is  tramped  and  vegeta- 
tion is  injured  and  destroyed,  the  fields  are  impoverished  and  their 
economical  cultivation  prevented.    Let  the  tenant  keep  any  number 
of  cattle  that  he  chooses  if  he  will  cut  food  for  them  and  follow  the 
soiling  process.   In  order  to  ensure  that  some  cattle  should  be  kept 
the  lease  should  require  that  a  certain  number  of  stock  should  be  stall 
fed  during  the  winter,  in  order  to  provide  manure  for  the  farm. 
Where  commercial  fertilizers  are  beneficial  these  should  also  be  ap- 
plied and  in  all  cases  a  certain  amount  of  clover  should  be  sown  each 
year.   The  best  form  of  lease  is  doubtless  one  in  which  the  tenant 
pays  a  share  of  the  crop  and  not  a  money  rental,  and  one  in  which 
the  gains  and  losses  are  equally  shared.   The  stock,  implements  and 
equipment  to  be  the  property  of  landlord  and  tenant  as  joint  owners. 
Each  to  furnish  half  the  seed,  and  half  the  feed  for  the  stock  and  each 
to  get  half  the  produce.    Each  to  pay  half  the  taxes,  and  in  all  ordi- 
nary repairs  and  fencing  the  landlord  should  furnish  the  material  and 
the  tenant  board  and  pay  the  hands.   The  tenant  furnishes  all  the 
labor  in  the  regular  farming  and  landlord  furnishes  the  buildings  and 
the  land.   The  penalty  for  failure  to  fulfil  the  stipulations  of  the  lease 
should  be  the  immediate  termination  of  the  partnership,  at  the  option 
of  the  one  who  is  aggrieved. 

This  is  as  near  an  equitable  lease  as  any  that  I  know,  and  on  land 
of  average  quality  works  well  and  is  usually  satisfactory  to  all  con- 
cerned. 

The  advantage  of  this  lease  to  the  tenant  is  that  it  costs  him  less  to 
start  farming  and  is  less  expensive  to  him  after  he  has  started.  If 
there  is  loss  it  is  divided.  If  there  is  gain  he  has  his  share.  He  has 
a  house,  a  garden^  and  fruit,  eggs,  milk,  butter  and  meat,  and  is  sure 
of  a  living  for  himself  and  family  even  in  the  most  destitute  year. 
The  advantage  to  the  landlord  is  that  his  tenant  is  interested  in  the 
proper  care  of  the  stock  and  crops,  that  the  owner  still  retains  partial 
possession  and  control  of  his  property  and  can  prevent  injudicious 
practices  on  the  part  of  his  tenant.  He  can  have  his  farm  properly 
stocked  and  equipped,  and  has  the  opportunity  to  improve  the  breeds 
of  his  cattle  and  the  fertility  of  his  farm. 

But  more  than  all  this,  he  can  often  secure  a  suitable  and  compe- 
tent man  as  his  tenant,  who  would  have  been  unable  to  meet  the  ex- 
pense of  equipping  a  farm  alone.  In  this  way  a  better  class  of  ten- 
ant farmers  would  soon  be  produced,  and  young  men  driven  now  from 
their  country  homes  be  retained. 

This  bringsme  to  speak  of  a  matter  upon  which,  I  am  convinced,  the 
success  or  failure  of  the  whole  system  of  tenant  farming  depends.  I  re- 
fer to  the  size  of  the  farm.  Mostvfarms  are  entirely  too  large  for  renting. 
I  believe  that  I  have  never  known  of  a  farm  of  four  hundred  acres  in 


356 


Agriculture  of  Pennsylvania. 


[N-o.  2, 


this  country  that  was  rented  that  did  not  gradually  lose  its  fertility, 
and  it  is  a  very  rare  thing  to  find  a  farm  of  two  hundred  acres  that  has 
ever  been  improved  by  tenant  farming.   The  improvement  of  a  farm 
must  bo  by  thorough  and  seasonable  cultivation  and  by  the  applica- 
tion of  good  manure.   The  amount  of  capital  that  is  required  to  thor- 
oughly stock  and  conduct  a  farm  of  two  hundred  acres  is  more  than 
average  tenants  possess,  and  if  a  bad  year  occurs  tho  tenant  is  unable 
to  meet  the  expenses  that  are  necessary  to  produce  fertilizers,  pay 
labor  and  taxes  and  do  the  work  needed  for  the  successful  crop. 
When  a  good  man  is  found,  who  has  money  enough  to  conduct  such  a 
farm  properly  as  a  tenant,  he  can  usually  purchase  land  for  himself^ 
and  so  he  becomes  an  owner  and  is  out  of  the  renter  class.   So,  too, 
in  cases  of  a  failure  of  crops  the  renter  of  a  large  farm  has  not  only 
lost  his  own  laboi;,  but  that  also  of  two  or  three  hired  men,  the  feed  of 
his  teams,  tho  taxes  of  a  large  estate,  the  expense  of  the  fertilizers 
that  he  has  used  and  is  hopelessly  bankrupt. 

Suppose  on  the  other  hand  a  tenant  with  $1,000  or  $1,500  dollars 
to  go  on  a  farm  of  fifty  acres,  and  associate  the  landlord  with  him  in  the 
equipment  of  the  farm,  and  suppose  a  crop  has  failed.  He  has  had 
his  living  and  house  rent  at  least.  He  has  his  stock  and  implements  and 
has  lost  only  his  own  labor  instead  of  that  of  several  hired  hands  as  well. 
Instead,  too,  of  losing  the  taxes  of  two  hundred  acres,  much  of  which 
he  does  not  till,  he  has  only  the  one-eighth  of  that  loss.  Instead  of 
losing  the  fertilizers  of  such  a  farm  he  loses  only  a  trifle,  and  he  has 
capital  with  which  to  begin  another  year.  But  the  tiller  of  a  small 
farm  is  not  so  liable  to  losses  as  the  renter  of  a  large,  one.  His  till- 
age is  better  because  done  mainly  by  himself  and  not  by  careless 
hired  help.  His  stock  is  in  better  condition  with  less  feed,  because  of 
his  giving  it  his  personal  attention.  He  has  more  manure^or  greater 
care  is  exercised  in  its  manufacture  and  preservation.  His  land  is 
clean,  because  there  is  less  of  it  to  prepare.  His  machinery  lasts  longer 
used  by  himself.  He  is  more  independent,  because  he  can  get  along 
without  depending  upon  others  for  assistance.  The  landlord  is  bene- 
fited. He  has  better  tillage,  increased  fertility  of  his  land,  better 
care  of  his  buildings  and  equipment,  more  manure,  fewer  weeds  and 
stones,  better  tenants,  less  anxiety  and  more  profit.  In  addition  to 
this  as  the  fertility  of  the  land  increases  a  greater  variety  of  crops  can 
be  grown,  small  fruits  and  market  gardening  may  be  conducted,  or 
stock  raising  or  dairying  may  be  carried  on. 

It  is  objected  that  this  division  of  property  into  small  farms  involves 
a  much  greater  outlay  of  capital  on  the  part  of  the  landlord  for  build- 
ings and  equipments.  It's  true  that  it  will  cost  somewhat  more,  and 
yet  the  outlay  for  four  fifty-acre  farms  is  not  very  much  greater  than 
is  usually  expended  on  one  two  hundred- acre  farm.  The  buildings 
may  be  much  smaller  and  less  expensive.  Instead  of  expending 
three  thousand  dollars  on  a  house,  build  houses  that  will  cost  about 
nine  hundred  dollars.  Instead  of  a  two-thousand-dollar,  bam  build 
barns  to  cost  about  one  thousand  dollars,  and  [so  for  the  other  build- 
ings. The  four  farms  will  take  about  tne  same  stock  and  not  many 
more  implements  to  do  the  work.  Should  the  owner  ever  wish  to  sell 
he  will  have  three  customers  who  will  offer  him  his  price  to  one  where 
the  farm  is  larger  and  unimproved.  It  is  well  understood  that  the 
principal  reason  why  capitalists  do  not  put  their  money  in  farm  land 
is  that  it  is  tied  up  there  and  it  is  difScult  to  get  it  out  of  the  land 
again  at  short  notice,  and  so  they  prefer  stocks  and  bonds  witli  all 
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their  risks  because  they  can  be  easily  and  quickly  converted  into 
money  if  the  owner  desires.  If,  however,  farm  property  were  divided 
up  into  small  farms,  small  enough  so  that  men  of  ordinary  means  can 
farm  them  and  bring  them  into  a  state  of  fertility  that  will  cause  them 
to  pay  even  a  low  per  cent,  on  the  capital  invested  in  them,  moneyed 
men  will  be  glad  to  secure  their  surplus  capital  by  investing  in  this 
kind  of  real  estate,  and  so  add  to  the  improvement  of  the  entire  agri- 
cultural interests  of  the  country.  There  is  another  feature  of  the 
question  that  makes  small  farms  desirable,  if  not  a  necessity,  and  that 
is  the  scarcity  and  expense  of  hired  help. 

The  agricultural  people  are  divided  into  owners,  tenants  and  hired 
help,  and  farming  has,  of  late  years,  to  compete  for  labor  with  rail- 
roads, manufacturing,  mining  and  lumbering  industries,  and  these 
enterprises  can  pay  higher  wages  because  the  work  is  more  carefully 
directedand  there  is  no  loss  of  time  ;  the  labor  is  under  constant  and 
intelligent  supervision,  and  every  stroke  is  accurately  directed  and 
every  minute  is  rigidly  exacted,  and  as  a  consequence  the  laborer  can 
be  paid  a  high  price  for  a  given  number  of  hours  of  work.    In  agricul- 
tural pursuits  it  is  different,  the  laborer  is  largely  his  own  director  and 
can  use  his  time  or  idle  it  as  he  may  see  fit,  and  all  the  loss  must  come 
upon  the  employer;  much  time  too  is  lost  in  changing  from  one  kind 
of  work  to  another  and  from  one  part  of  the  farm  to  another,  and  yet 
for  this  kind  of  employment  the  laboring  man  expects  equal  wages 
with  the  man  who  is  driven  from  morning  till  night.    These  high 
prices  the  farmer  cannot  pay,  and  so  is  constantly  losing  because  of 
work  hastily  done  or  too  late  to  be  in  season  for  the  best  advantage 
to  his  crops.   A  farm  should  be  small  enough  so  that  a  man  and  a  boy 
can  do  the  work  well  with  the  occasional  help  of  an  extra  hand.  This 
may  be  one  hundred  or  fifty  or  ten  acres,  depending  on  the  location 
and  kind  of  crops  grown. 

But  you  ask  what  will  a  small  farm  pay?  I  know  a  farm  of  one 
hundred  acres,  of  average  fertility,  that  this  last  season  (and  there 
was  a  short  crop)  had  an  income  of  $1,500.  Suppose  a  tenant  had  this 
on  the  lease  that  has  been  suggested. 

His  share  would  have  been,  1750  00 

His  expenses  would  have  been  as  follows : 


At  the  same  rate  the  tenant  would  have  saved  in  the  course  of  ten 
years,  $3,295,  enough  to  buy  a  farm  for  himself.  But  how  about  the 
landlord  ?   Let  us  see. 


LivinfT,  at  $20  per  month,  . 

Half  the  taxes,  

Phosphate,  

Labor— extra  help,  .... 
Smith  bill  (one-half)»  •  .  • 
Interest  on  stock— say  1900, 
£xi)enses,  ^  ,  ,  , 


$240  00 
30  00 
40  00 
100  00 
15  00 
50  00 
25  00 


500  00 


Balance  clear  profit. 


$250  00 


His  share  would  also  be, 


$750  00 


His  expenses  would  be  as  follows : 

One-half  the  taxes,  

One-half  the  phosphate,  

One-half  the  smith  bill,  

One-half  tlie  general  expenses,  

Interest  on  stock,  

Interest  on  100  acres  land  (at  $70  per  acre)  at  G  per  cent*. 


$30  00 
40  00 
15  00 
25  00 
50  00 

420  00 


580  00 


Profit  clear  to  go  to  repairs,  etc. 


$170  00 
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Surely  this  would  be  no  losing  operation  for  either  landlord  or 
tenant.  I  know  a  man,  tenant,  who  told  me,  near  the  close  of  the 
season,  that  he  cleared  $1,500  year  before  last  off  two  and  a  half  acres 
of  land. 

Legislation  can  do  a  great  deal  for  the  assistance  of  tenants  without 
injury  to  any  other  class  or  occupation.   Fences  might  be  dispensed 
witlj.   Roads  could  be  better  made  if  proper  legislation  were  had  that 
would  place  them  under  competent  supervision  and  provide  better 
methods  for  their  maintenance.    Transportation  of  merchantable 
articles  could  be  regulated  so  as  to  favor  the  farmer  and  do  no  irgurjr 
to  the  carriers.   Scientific  institutions  to  investigate  and  publish  re- 
ports upon  all  the  questions  that  agricultural  people  need  to  know 
ought  to  be  liberally  sustained.   Fertilizers  could  be  guaranteed  and 
the  penalty  be  easily  and  quickly  required.   Taxes  remitted  for  a 
period  of  years  to  those  who  will  open  out  farms  now  waste  and  diffi- 
cult to  improve,  and  special  opportunity  given  to  those  who  will  oc- 
cupy and  till  them.   The  answer  then  that  I  make  to  the  question  of 
my  friend,  which  I  quoted  at  the  opening  of  this  paper,  ''Must  we 
abandon  tenant  farming  and  invest  in  some  other  pursuit?"  is,  change 

Sour  methods,  try  a  small  farm,  a  unison  of  interest,  a  long  lease,  a 
beral  share  and  a  young  man. 


THE  OONSTRUOnON  AND  MATNTBNANOE  OP  PUBLIC  ROADS. 


Perseverance  is  an  important  requisite  in  gaining  our  objects,  and 
is  more  closely  related  to  human  effort  and  work  than  any  other  ele- 
ment in  the  pursuits  of  life. 

Were  it  not  that  by  persevering  in  any  undertaking  we  hope  to  win, 
we  would  long  ago  have  despaired  in  the  agitation  ot*  a  subject  which 
has  claimed  the  earnest  attention  of  progressive  citizens  as  well  as  of 
legislators.  By  i)er8isting  we  build,  construct  and  accomplish  what- 
ever is  good  and  valuable.  Notwithstanding  that  the  result  desired 
may  be  in  the  remote  future.  Much  more  has  been  suggested  and 
devised  upon  the  road  question,  than  has  been  achieved ;  and  because 
so  little  has  been  done,  compared  with  progress  made  in  other  direc- 
tions, we  are  inclined  to  direct  our  energies  and  thoughts  to  objects 
which  contain  more  activity,  progress  and  profit.  But  if  we  expect 
substantial  and  satisfactory  improvement  in  public  roads  we  must 
persist  in  discussing  the  subject  until  the  people  become  informed 
upon  the  true  methods  of  constructing  and  maintaining  them. 

We  are  constantly  advancing  in  agricultural,  educational  and  scien- 
tific pursuits,  and  are  ready  and  willing  to  adopt  new  and  improved 
methods  for  their  improvement  and  success. 

In  constructing  a  highway  for  the  accommodation  and  convenience 
of  man,  sensible  methods  should  be  employed,  and  suitable  materials 
used.  In  laying  out  a  public  road  the  course  should  be  as  direct  and 
free  from  curves  and  angles  as  circumstances  will  permit. 

Roman  roads  were  remarkable  for  preserving  a  straight  course  from 
beginning  to  end,  regardless  of  obstacles  which  might  have  been  easily 
avoided.  In  solidity  of  construction,  they  have  never  been  excelled ; 
and  many  of  them  still  remain,  often  forming  the  foundation  of  a 


By  H.  W.  Kratz,  member  from  Montgomery  county. 
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more  modem  road,  and  in  some  instances  constituting  the  road  sur- 
face now  used. 

Two  parallel  trenches  were  first  cut  to  make  the  breadth  of  the  road ; 
loose  earth  was  removed  until  a  solid  foundation  was  reached,  and  it 
was  replaced  with  proper  material,  consolidated  by  ramming  or  some 
other  means  so  as  to  form  a  firm  foundation  for  the  road. 

Four  layers  of  local  materials  were  spread  over  the  road,  each  suc- 
ceeding layer  being  of  smaller  size.  In  this  way  the  material  was 
well  packed,  making  a  good  road,  and  at  the  same  time  providing  for 
good  drainage.  In  England,  Macauley  says  the  roads  at  an  earlier 
day  were  incredibly  bad ;  and  this  state  of  affairs  was  due  chiefly  to 
the  state  of  the  law,  which  compelled  each  parish  to  maintain  its  own 
road  by  statute  labor. 

This  continued  until  a  late  period,  when  TeKord  and  Macadam 
brought  scientific  principles  and  regular  system  to  the  construction 
and  repair  of  roads  in  that  country. 

Both  insisted  on  through  drainage  and  on  the  use  of  carefully  pre- 
pared materials.  This  is  unquestionably  the  proper  system  to  be 
adopted  in  constructing  roads ;  and  it  is  the  system  now  used  in  this 
country  for  constructing  macadamized  roads;  and  there  is  no  good 
reason  for  not  having  our  public  roads  throughout  the  country  con- 
structed on  the  same  plan,  except  where  there  is  a  scarcity  of  stone,  or 
where  certain  conditions  or  circumstances  render  such  construction 
impracticable.  It  is  not  urged  that  roads  should  be  constructed  as 
elaborately,  as  regular,  well  finished  and  beautiful  macadamized  roads 
in  the  large  cities  of  this  State  are  constructed.  No  one  expects  them 
to  equal  the  "  Appian  Way  "  in  Rome,  a  magnificent  highway  and  ex- 
ceedingly exI)e^sive 

But  we  do  say  that  roads  can  be  made  under  that  system  at  such 
moderate  cost  as  would  justify  most  of  the  townships  in  this  Common- 
wealth to  construct  the  roads  upon  the  macadamized  plan. 

It  does  not  follow,  that  because  a  sample  of  something  new  and  use- 
ful is  expensively  made,  that  a  cheaper  construction  of  the  same  article 
cannot  contain  the  sample  principle.  A  silver  watch  costing,  $25, 
may  contain  the  same  movement  as  an  elaborately  carved  gold  watch, 
costing  $160  contains,  and  so  with  a  public  road  in  the  country,  it  may 
not  be  as  wide  and  finely  finished  as  one  in  or  about  our  large  cities, 
and  yet  may  be  laid  out  and  made  according  to  the  same  plan,  and 
answer  the  same  purpose  for  a  great  deal  less  money. 

The  road  surface  should  have  just  enough  convexity  to  throw  the 
water  off  freely;  and  a  very  moderate  amount  is  sufficient  where  good 
surface  is  maintained. 

On  a  too  convex  surface  the  traffic  keeps  to  the  middle  and  wears 
ruts  which  retain  the  water,  so  that  the  surface  is  not  so  dry  as  with  a 
flatter  section,  which  allows  the  travel  to  distribute  itself  over  the  whole 
width  of  the  road.  The  side  ditches  should  be  deep  enough  to  thor- 
oughly drain  the  foundation  of  the  road,  and  cross  drains  under  the 
road  communicating  with  the  side  ditches  may  be  required  in  wet  soil 
or  low  places. 

The  thickness  to  be  given  to  a  road  made  altogether  of  broken 
stones,  will  depend  on  the  traffic  it  is  intended  for.  On  a  good,  well- 
drained  soil,  a  thickness  of  six  inches  will  make  an  excellent  road  for 
ordinary  traffic.  The  material  should  be  graded  in  size,  the  fine  por- 
tion to  act  as  binding  material.   The  binding,  fine  gravel,  sand  or  road 
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scrapings,  should  be  spread  over  the  surface  after  the  broken  stone  is 
laid,  and  should  not  be  mixed  with  it. 

Raking  would  aid  in  uniform  consolidation.  Whenever  it  is  possible 
a  new  road  should  be  finished  with  a  roller.  By  doing  so  the  mate- 
rials are  consolidated  with  less  waste,  and  wear  and  (ear  of  vehicles 
and  horses  are  saved. 

The  objection  urged  against  this  system  of  road  construction  is  the 
cost,  which  objection,  I  know,  prevails  to  a  large  extent  and  prevents 
the  adoption  of  the  system  which  I  have  laid  down,  because  people  in- 
fer, as  I  have  before  said,  that  because  some  elaborately -constructed 
road  under  this  system  has  cost  a  large  sum  of  money,  therefore  any 
other  road  made  under  the  same  system  must  necessarily  be  just  as 
expensive.   I  feel  assured  that  if  the  taxpayers  could  be  persuaded  to 
make  macadamized  roads,  and  be  willing  to  contribute  money  for  that 
purpose,  they  would  be  amply  paid  in  comfort  and  convenience  which 
they  would  derive  from  traveling  over  smooth  and  dry  roads  instead 
of  wading  and  tugging  through  mud.   And  the  fact  that  roads  con- 
structed upon  the  plan  suggested  would  cost  so  much  less  for  repairs 
than  roads  made  in  the  ordinary  and  accustomed  way,  should  be  an 
argument  in  their  favor.   On  other  subjects  the  reasoning  is  difi'erent. 
The  difference  of  cost  between  a  threshing  flail  and  threshing  machine, 
between  a  scythe  and  mower,  between  a  grain  cradle  and  reaper,  and 
between  a  hoe  and  corn  planter,  is  no  longer  a  barrier  to  agricultural 
pursuits. 

Upon  the  same  principle,  and  in  the  same  ratio  of  increased  expen- 
diture of  money,  we  can  have  good  and  solid  roads. 

Mr.  Satterthwaite,  of  my  county,  and  whom  most,  if  not  all,  the 
members  of  the  Board  know,  and  who  is  good  authority  on  this  ques- 
tion, because  all  the  roads  in  that  section  of  Montgomery  county  are 
macadamized,  at  a  meeting  of  this  Board,  held  at  Bloomsburg  in  De- 
cember, 1885,  said :  We  find  that  it  pays  to  macadamize  the  roads, 
and  our  people  would  not  like  to  be  restricted  to  a  tax  of  seven  mills, 
because  sometimes  we  want  to  spend  a  great  deal  more  than  that.  We 
have  learned  that  it  pays  to  make  good  roads  no  matter  what  they  cost^ 
Everybody  says, '  if  you  will  make  the  roads  good  we  do  not  care  for 
the  tax.'  It  is  when  you  have  nothing  to  show  for  the  money  ex- 
pended that  they  complain,  which  is  the  objection  to  this  working-out 
system." 

It  would  be  unnecessary,  and,  I  may  say,  unreasonable,  for  any 
township  to  undertake  to  construct  the  roads  on  the  macadamized  sys- 
tem at  once ;  for  that,  I  admit,  would  involve  a  cost  that  would  be- 
come burdensome;  but  why  not  macadamize  a  portion  of  road  each 
year,  and  continue  the  improvement  from  year  to  year  until  the  roads 
throughout  the  entire  district  have  become  macadamized  highways. 

It  is  a  difiicult  matter  to  account  for  the  American  independence 
about  public  roads,  and  I  venture  to  say  that  upon  no  other  question 
affecting  the  public  convenience  and  comtort  has  there  been  less  pro- 
gress. The  majority  of  the  people  do  not  regard  good  roads  as  a  lux- 
ury, and  are  satisfied  if  they  are  simply  passable. 

The  early  colonial  or  frontier  state  of  mind  still  prevails  too  largely ; 
namely,  that  a  road  is  good  enough  if  it  is  only  practicable  to  vehicles ; 
that  is,  if  there  are  no  holes  or  rocks  in  it  sufficiently  formidable  to 
upset  a  carriage. 

One  has  only  to  go  a  few  miles  out  of  any  of  our  large  cities  to  find 
the  roads  in  every  direction,  with  few  exceptions,  being  repaired,  as  to 
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material,  in  the  exact  manner  in  which  they  were  repaired  by  strug- 
gling colonists  between  1630  and  1700 ;  that  is,  nothing  is  attempted 
beyond  filling  up  the  holes  with  any  material  at  hand,  and  affording 
facilities  for  the  water  to  run  off.  The  material  that  is  at  hand  is,  of 
course,  the  mud  or  compost  of  the  adjacent  ditch.  This  is  shoveled  up 
and  deposited  all  along  the  center,  filling  up  the  cavities  and  hiding 
from  view  the  projecting  rocks. 

In  districts  in  which  gravel  or  clay  is  obtained  and  used  in  this  way 
the  result  is  often  satisfactory  enough  ;  but,  as  a  general  rule,  the  con- 
tents of  the  ditch  are  simply  mud  or  decayed  vegetable  matter,fit  only 
for  manure.  Spread  over  the  road  as  a  plaster,  it  rapidly  becomes 
dust,  and  is  swept  away  by  the  wind,  or  else  becomes  mud  and  is 
washed  back  again  into  the  ditch,  or  down  into  the  hollow  in  which, 
in  wet  weather,  it  forms  a  kind  of  quagmire,  through  which  horses 
must  toil  with  much  effort  and  weariness. 

The  "  dirt  road  "  can  hardly  be  reformed ;  it  ought  to  go  altogether. 
As  to  the  shape  and  surface  condition  of  the  public  roads,  except 
where  dirt  material  only  is  used,  they  have  been  improved  by  means 
of  the  road  machine.  The  same  methods  as  to  convexity  and  surface 
drainage  are  being  adopted  as  are  used  upon  macadamized  roads,  and, 
to  some  extent  at  least,  incompetent  and  ineflScient  labor  upon  roads 
is  rejected.  To  properly  repair  roads  requires  the  labor  of  strong  men 
—men  of  care  and  judgment,  men  who  will  properly  distribute  the 
material  over  the  road.  It  is  a  very  common  fault  with  supervisors  to 
allow  all  the  dirt  that  is  plowed  and  scraped  from  the  sides  of  the  road 
and  from  the  ditches,  together  with  stones,  to  be  thrown  into  the  mid- 
dle of  the  road,  making  it  too  high  in  that  part  of  the  road.  When 
that  is  the  case,  the  teams  necessarily  pass  on  the  highest  part  of  the 
road,  cutting  ruts  and  forming  ridges,  which  retain  the  water;  but 
where  the  center  of  the  road  is  kept  down,  so  as  to  permit  travel  over 
the  entire  width  of  the  road,  no  ruts  arc  made,  and  the  road  during 
the  summer  and  autumn  seasons  is  in  fair  condition  if  there  is  fre- 
quent rain  to  prevent  dust.  The  repairing  of  roads  should  be  attended 
to  when  needed,  and  not  only  in  the  spring  of  the  year,  as  has  been 
the  custom  for  all  past  time.  It  is  of  the  utmost  importance  to  have 
the  public  roads  repaired  at  least  twice  a  year — ^in  the  spring  and  fall. 
If  they  were  macadamized,  such  necessity  would  not  exist;  but  since 
the  introduction  of  the  road  machine  there  should  be  no  difficulty  to 
repair  roads  readily  when  needed.  In  this  respect,  so  far  as  the  appli- 
ances for  mending  roads  are  concerned,  there  has  been  great  improve- 
ment, and  the  roads  can  easily  be  kept  in  good  repair  and  satisfactory 
condition,  except  during  winter  and  spring,  when  no  road  except  the 
macadamized  road  can  be  of  satisfactory  use. 

Some  encouragement  has  come  from  the  last  Legislature,  when  it 
passed  an  act  authorizing  road  commissioners  and  other  officers  having 
in  charge  the  opening,  constructing  and  repairing  ot  public  roads,  high- 
ways and  bridges  in  any  township  in  this  Commonwealth,  at  their 
option,  to  purchase  for  the  use  of  their  respective  districts  plows, 
scrapers,  road  machines  and  such  other  implements  and  materials  as 
may  from  time  to  time  be  found  necessary  in  the  openinjr,  construct- 
ing and  repairing  of  said  roads,  highways  and  bridges.  They  are  also 
authorized  by  this  act  to  collect  annually  in  cash  not  exceeding  twen- 
ty-five per  centum  of  the  rates  or  assessments  by  them  respectively 
laid  in  each  year  for  road  purposes,  such  cash  to  be  collected  in  the 
same  manner  as  other  road  taxes,  networked  out,  are  by  law  collected. 
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With  such  power  given  by  law  to  the  proper  authorities,  we  have  a 
right  to  expect  improvement  in  the  condition  of  the  public  roads,  par- 
ticularly where  the  roads  are  in  charge  of  competent  and  progressive 
supervisors. 

I  believe  that  we  all  agree  as  to  the  system  under  which  our  roads 
should  be  constructed  and  the  methods  that  should  be  employed  to 
keep  them  in  proper  repair. 

And  it  devolves  upon  supervisors  under  the  present  road  law  to 
construct  and  maintain  good  roads  as  far  as  the  taxpayers  will  permit 
them  to  do  so.   The  law  now  in  force  provides  "that  supervisors  shall 
have  power,  and  they  are  hereby  enjoined  and  required,  at  the  ex- 
pense of  the  respective  townships,  to  purchase  wood,  timber  and  all 
other  materials  necessary  for  the  purpose  of  making,  maintaining  and 
repairing  the  public  roads  or  highways,  and  to  employ,  oversee  and 
direct  a  sufficient  number  of  laborers  to  execute  promptly  and  effect- 
ually the  provisions  of  the  law."   It  further  provides  '*that  supervisors 
shall  have  full  power  and  authority,  within  their  respective  townships* 
to  enter  upon  any  land  or  inclosure  lying  near  to  the  said  road,  and 
dig,  gather  and  carry  upon  said  roads  any  stone,  sand  or  gravel  found 
on  the  same  which  they  may  think  necessary  for  the  purpose  of  mak- 
ing, maintaining  or  repairing  said  roads."   Now,  the  law  distinctly 
and  clearly  empowers  supervisors  to  do  just  what  we  want  done;  and 
if  they  were  more  aggressive  and  courageous  in  their  road  work,  there 
would  be  less  cause  for  complaint.   If  they  realized  the  authority 
which  they  possess  under  the  road  statutes  of  Pennsylvania,  and  could 
fully  contemplate  the  importance  of  their  work  and  know  the  duties 
which  they  owe  the  people  whom  they  serve,  they  would  maintain 
better  roads  for  public  travel  than  people  generally  are  privileged  to 
enjoy.   And  while  wo  have  reason  to  blame  the  supervisors  lor  super- 
ficial and  temporary  road  making,  we,  at  the  samo  time,  cannot  exon- 
erate the  taxpayers.   As  a  rule,  they  are  too  ready  to  grumble  when 
they  are  called  upon  to  pay  road  taxes,  and  are  extremely  parsimonious 
in  matters  pertaining  to  the  public  good. 

To  educate  people  to  the  importance  of  adopting  a  system  of  work 
or  public  policy,  or  espousing  a  cause  involving  advanced  ideas,  is 
work  that  generally  requires  much  argument  and  persistent  efibrt, 
particularly  when  money  is  lequired  for  the  accomplishment  of  the 
object.  ' 

Such  is  the  situation  in  the  matter  of  improving  the  condition  of  the 
public  roads.  Whilst  we  might  have,  and  doubtless  should  have,  a 
better  road  law  than  the  one  now  in  force,  one  that  would  relinquish 
statute  labor  and  seem  to  insure  what  is  desired  to  be  secured,  yet  if 
the  construction  and  repairing  of  the  roads  would  be  made  more  costly 
thereby,  the  result  would  be  about  as  fruitless  as  it  is  under  the  pres- 
ent law,  just  because  the  people,  from  penuriousness  and  indifference, 
will  neither  regard  nor  enforce  the  law  as  it  should  be  regarded  and 
enforced.  I  believe  that  our  hope  for  good  roads  is  better  fixed  in  the 
gradual  enlightenment  of  the.  people  and  in  their  favorable  action  in 
the  right  direction  upon  this  question  than  to  expect  the  reform  and 
improvement  sought  after  from  any  act  that  the  General  Assembly  of 
the  State  might  pass. 

Observation  and  experience  prove  that  it  is  a  very  difficult  matter 
to  secure  such  a  road  law  as  would  be  generally  acceptable.  And 
therefore  this  work  must  be  begun  and  carried  forward  by  the  citizens 
of  the  different  townships  in  the  counties  of  the  State.   By  trying  to 
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convince  the  i>eople  of  the  necessity  of  road  improvement ;  by  exem- 
plifying it  here  and  there,  as  it  is  done  by  the  people  in  some  districts 
of  the  State  now,  much  will  be  accomplished  in  the  road  issue.  When 
people  have  learned  the  advantage  and  benefit  of  good  roads,  and  are 
willing  to  make  some  sacrifices  for  their  improvement,  as  they  do  in 
other  causes,  and  when  supervisors  comprehend  their  duties  under  the 
law  and  x)erform  them,  then  will  our  hopes  and  expectations  be  real- 
ized in  the  engagement  of  safe,  durable  and  comfortable  public  roads. 


It  cannot  be  denied  that  the  real  wealth  of  this  country  is  its  arable 
lands — the  essential  industry  is  farming.  The  general  fact  that  agri- 
culture is  the  main  dependence  of  the  human  race  is  peculiarly  true 
of  our  own  country,  since  so  large  a  part  of  it  is  adapted  to  agriculture. 
It  is  not  an  idle  figure  of  speech  which  describes  some  portions  of  it 
as  the  ''garden  of  the  world."  From  the  great  Mississippi  valley, 
from  its  broad  and  fertile  fields,  comes  the  com  and  wheat  for  man 
and  beast  in  the  more  populous  and  less  fertile  Middle  and  New  Eng- 
land States,  and  even  for  people  on  the  other  side  of  the  Atlantic.  Of 
the  many  very  important  interests  in  this  great  and  growing  country, 
no  single  one  is  independent  of  those  surrounding  it.  Of  these  in- 
terests agriculture  is  the  most  important.  Failure  upon  the  farm 
brings  financial  distress  to  every  business  enterprise,  while  abundant 
harvests  insure  great  national  prosperity,  kindle  the  fires  in  the  work- 
shop, unchain  the  wheels  and  spread  the  sails  of  conunerce,  bring 
plenty  and  good  cheer  to  the  home  of  the  laborer,  and  success  and 
prosperity  to  manufacturers  and  business  men.  Agriculture,  we 
repeat,  is  the  foundation  of  all  prosperity.  It  should,  therefore,  be 
carefully  protected  and  judiciously  fostered.  Men  in  almost  every 
profession  and  business  have  their  associations  and  use  their  combined 
strength  to  protect  their  financial  and  other  interests.  If  agriculture 
is  protected  and  fostered  it  must  be  by  the  farmers  themselves.  This 
is  as  it  should  be.  Those  who  have  selected  this  noble  pursuit  as 
their  life  work  should  be  willing  to  devote  their  energies  to  secure  ils 
fullest  development. 

There  is  no  profession  where  so  many  of  its  members  decry  their 
occupation  as  do  the  farmers  themselves.  The  continued  complaint 
is  that  farming  does  not  pay ;  that  it  does  not  yield  three,  no,  not  even 
two  per  cent,  on  the  money  invested.  These  fail  to  count  all  the  ad- 
vantages they  possess.  They  have  comfortable  homes  and  consume 
many  of  the  luxuries  without  making  any  account  of  them,  which  me- 
chanics and  shopkeepers  have  to  use  sparingly  and  pay  for  in  money. 
Wo  heard  a  farmer  complain  that  he  had  worked  hard  twenty  years 
and  "had  made  nothing;  his  work  was  as  good  as  thrown  away." 
Had  he  raised  a  family?  "Yes;  he  had  brought  up  six  children." 
Had  he  schooled  them  ?  "  Yes ;  they  had  a  fair  education."  Had  they 
lived  comfortably  and  had  enough  to  eat  and  to  wear  ?  "  Certainly. 
Of  course  they  had."  And  yet  this  farmer  claimed  he  had  worked 
hard  and  made  nothing.    He  had  brought  up,  educated  and  given  a 
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comfortable  home  and  living  for  this  family  of  eight.  Could  he  have 
bought  all  the  comforts  his  family  enjoyed,  schooled  his  children  axid 
have  given  them  a  home  with  a  salary  of  less  than  a  thousand  dollars 
annually.  When  all  these  enjoyments  and  advantages  are  taken  into 
proper  consideration,  then  it  will  be  admitted  that  farming  in 
Pennsylvania,  as  well  as  everywhere  else,  is  a  much  better  business 
than  many  have  come  to  believe.  I  know  there  are  man^  who  have 
become  impatient  and  restless  of  toil,  are  seeking  lands  m  the  great 
south-west,  where  they  expect  to  produce  crops  simply  by  putting  Ihe 
seed  in  the  ground.  If  the  mere  sowing  of  seed  upon  virgin  soil,  and 
gathering  and  selling  the  harvest  without  making  the  first  effort  to- 
wards leaving  that  soil  as  fertile  as  we  found  it  is  agriculture,  then  I 
admit  that  Pennsylvania  is  no  place  for  farming  nor  for  farmers,  and 
the  sooner  we  leave  its  borders,  or  take  up  some  other  form  of  indus- 
try, the  better  it  will  be  for  us.  Far  too  many,  if  judged  by  their  works, 
have  no  higher  idea  concerning  the  occupation  of  the  farmer  that  this, 
and  it  is  from  taking  such  a  view  that  so  large  a  portion  of  the  country 
has  been  overrun  and  despoiled  of  its  fertility,  just  as  a  drove  of  vil- 
lage boys  often  overrun  and  strip  a  fruit  tree  of  its  fruit,  breaking  o/F 
its  branches  and  so  prevent  its  bearing  much  of  a  crop  the  following 
year. 

As  I  understand  the  meaning  of  the  term  agriculture,  it  is  some- 
thing more  than  the  mere  scattering  of  seeds  and  the  harvesting  of 
crops.  A  good  farmer  will  no  more  think  of  letting  his  land  become 
exhausted  of  its  fertility  than  would  a  good  engineer  think  of  using 
up  all  his  steam  and  then  letting  his  fire  go  out  because  it  requires  an 
effort  and  an  expense  to  keep  fuel  on  his  grates;  no  more  than  would 
a  good  manufacDurer  think  of  using  up  all  his  stock  of  raw  material 
and  then  closing  his  factory.  Good  farming  everywhere  means  good 
husbandry,  and  good  husbandry  means  thrift  and  economy  in  the  use 
of  raw  material ;  but  by  far  too  many  have  been  using  up  the  raw  ma- 
terial in  the  shape  of  the  natural  fertility  of  the  soil. 

Robbery  is  an  unpleasant  term  to  apply  to  our  American  agricul- 
ture, but  it  is  a  term  not  wholly  inappropriate  to  the  history  of  our  to- 
bacco fields,  cotton  plantations,  corn  and  wheat  fields.  Like  the 
youthful  robbers  of  our  fruit  trees,  we  have  been  scrambling  over  this 
great  country  in  search  of  the  best  pickings,  and  while  stripping  the 
earth  of  its  spontaneous  products,  have  been  almost  criminally  negli- 
gent of  the  duties  we  owe  to  posterity. 

True  it  is  nature  erects  no  barriers  to  keep  men  forever  on  the  spot 
where  they  were  born.  On  the  contrary,  her  methods  rather  invite 
explorations  and  the  occupation  by  her  children  of  new  territory, 
whether  these  children  be  weeds,  fruits,  animals  or  man.  And  it  is  in 
violation  of  no  natural  law  that  each  seeks  for  the  most  desirable  loca- 
tion within  his  knowledge  or  power  of  attainment. 

If  all  our  farming  operations  were  conducted  as  scientifically  as  we 
sometimes  imagine  the  farming  of  our  more  advanced  agricultural 
writers  to  be  done,  what  a  fair  face  Pennsylvania's  farms  and  farmers 
would  present. 

As  we  have  before  intimated  every  farmer  should  know  what  be  is 
doing.  Intelligence,  as  well  as  muscle,  is  good  capital  to  be  invested 
with.  We  ought  to  know  where  the  profit  is  in  all  our  farm  opera- 
tions. Does  the  farmer  study  this,  or  does  he  toil  day  after  day,  giv- 
ing no  thought  of  the  result,  whether  it  will  end  in  profit  or  loss.  One 
reason  why  farming  everywhere  is  credited  with  such  small  rates  of 
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profit  is  because  farmers  fail  to  keep  correct  accounts,  or  oftener,  not 
any  at  all.   They  spend  all  they  make^  and  then,  because  there  is 
nothing  left,  claim  they  have  made  nothing.   Pennsylvania  has  hun- 
dreds of  farms,  stocked  with  animals  and  farm  implements,  which 
would  not  bring  in  market  three  thousand  dollars,  the  interest  on 
which,  at  present  ruling  rates  for  property  well  secured,  would  not 
bring'  more  than  two  hundred  dollars.   Now,  what  kind  of  a  living 
would  an  annuity  of  two  hundred  dollars  give  even  a  small  family  ? 
And  yet  on  a  capital  of  three  thousand  dollars,  invested  in  a  Pennsyl- 
vania farm,  whole  families  obtain  good  livings,  keep  the  principal 
secure,  educate  the  children,  ride  to  church,  and  have  their  own  way 
generally  about  things,  more  so  than  is  possible  among  any  other  class 
using  the  same  amount  of  capital  in  their  business.   And  yet  a  major- 
ity of  these  small  farms,  or,  rather,  low-priced  farms — for  many  of 
them  contain  fifty,  and  even  an  hundred  acres  each — are  not  half 
worked,  no,  not  a  quarter.   And  here  we  would  ask,  does  any  one 
know  of  a  farm  anywhere  that  is  worked  to  its  full  capacity?  Has 
any  one  yet  found  the  limit  to  the  profitable  working  of  a  single  acre? 
I  remarked  at  the  outset  that  in  my  opinion  farming  in  Pennsylvania 
is  a  much  better  business  than  many  have  been  inclined  to  believe. 
Except  in  the  single  article  of  milk  and  its  products,  we  seem  to  have 
less  competition  among  ourselves  than  is  found  in  any  other  business 
that  is  unguarded  by  combination  for  mutual  protection.   We  have 
excellent  markets,  even  at  our  very  doors ;  and  it  has  been  shown 
over  and  over  again  that  an  acre  of  good,  well-tilled  land  here  will 
produce  as  bountifully  as  will  an  acre  in  the  West,  while  the  crop 
grown  will  sell  for  a  good  deal  more  money. 

From  different  parts  of  the  State  we  hear  farmers  remark  that  their 
farms  have  paid  them  a  yearly  net  profit  of  seven,  eight  and  even  ten 
per  cent,  on  their  cost.  This,  for  these  times,  and  with  land  at  from 
fifty  to  one  hundred  dollars  per  acre,  is  evidence  enough  that  in  Penn- 
sylvania farming  can  be  made  and  is  profitable.  It  is  not  upon  the 
largest  farms  that  the  most  money  is  usually  made.  Not  one  farmer 
in  ten  can  make  as  large  a  percentage  on  two  hundred  acres  as  he  can 
on  half  that  amount.  A  great  many  hundred-acre  farmers  have  twice 
as  much  land  as  they  can  or  do  cultivate.  For  all  such  a  reduction  of 
their  farms,  to  bring  them  down  to  the  capital  and  labor  employed, 
would  be  an  advantage.  Yet,  where  money  and  labor  can  be  had, 
the  larger  the  farm,  usually  the  greater  the  profit.  In  order  to  have 
profit  accrue  in  farming  it  is  necessary  that  all  the  capital  be  em- 
ployed, and  in  the  case  of  farmers,  land  is  their  capital.  It  should  all 
be  worked  and  be  made  to  produce  paying  crops.  This,  on  good  land, 
is  not  difficult.  There  are  farmers  who,  on  a  few  acres,  will  make 
twenty,  thirty,  or  fifty  dollars  profit  per  acre.  If  their  entire  farm 
produced  in  like  ratio,  they  would  soon  be  rich  ;  yet  they  barely  make 
both  ends  meet  at  tho  end  of  the  year.  The  secret  of  profitable  farm- 
ing is  to  make  the  most  of  every  acre,  having,  of  course,  due  regard  to 
maintaining  the  fertility  of  the  Eoil.  I  have  said  it  was  not  an  idle 
figure  of  si>eech  which  describes  some  portions  of  our  country  as  the 
"Garden  of  the  World."  Being  in  possession  of  so  genial  a  climate 
and  so  rich  a  soil,  it  would  seem  that  our  productions  ought  to  lead 
those  countries  less  favorably  situated.  Comparing  the  wheat  crop  of 
eight  of  the  leading  wheat  growing  States  with  that  of  Ontario,  Can- 
ada, we  find  that  the  average  yield  for  the  past  five  years  in  Ohio  is 
13^  bushels;  Michigan.  15^  bushels;  Indiana,  13^^  bushels;  lUi- 
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nois,  12^^  bushels ;  New  York,  15|^  bushels ;  Pennsylvania,  13J 
bushels,  while  that  of  Ontario  is  21,\  bushels.  Of  spring  wheat 
Iowa's  average  yield  for  the  same  time  is  12  bushels,  Minnesota's  13fJ- 
bushels,  while  that  of  OntariorislOA  bushels.  Of  barley  the  average 
for  the  eight  States,  to  wit,  Ohio,  Michigan,  Indiana,  Illinois,  New 
York,  Pennsylvania,  lowj^  and  Minnesota,  is  22^  bushels,  while  that 
of  Ontario  is  26||  bushels.  Ontario  takes  the  lead  in  the  average  of 
her  oat  crop,  for  the  same  time  compared  with  the  same  States,  her 
average  being  SlrP^  bushels,  while  that  of  Minnesota,  having  the  larg- 
est average  of  the  eight  States  named,  being  but  36^^  bushels.  The 
above  averages  are  computed  from  reports  of  threshers  and  reports  to 
departments  of  agriculture.  Why  this  adverse  showing  ?  It  certainly 
is  not  that  we  have  a  poorer  soil  and  climate.  Shall  we  confess  that 
our  average  system  of  agriculture  is  inferior  to  that  of  the  province 
with  which  these  comparisons  are  made  ?  Let  us  give  an  illustration 
how  this  difference  may  occur.  Two  brother  farmers  are  upon  adjoin- 
ing farms,  soil  the  same,  and  apparently  they  work  and  manage  alike. 
The  difference  in  the  yield  of  the  crops  is  but  trifling,  yet  one  is  gain- 
ing steadily  in  wealth  while  the  other  Is  just  as  steadily  running  in 
debt.  How  is  this  ?  The  first  manages  to  have  his  crops  good  enough 
to  pay  expenses  and  a  little  more.  If  he  raises  a  crop  of  wheat  he  is 
careful  to  have  it  come  out  a  little  in  advance  of  expenses.  Perhaps 
it  is  but  one  bushel  per  acre  above  all  expenses,  yet  this  is  net  profit 
If  he  has  forty  acres,  it  leaves  him  forty  bushels,  at  one  dollar,  which 
gives  him  forty  dollars  net  profit  on  his  wheat.  If  he  feeds  cattle  for 
market,  he  so  manages  that  his  receipts  are  more  than  the  expenses, 
and  so  on  through  all  his  farm  operations.  His  profits  are  always  on 
the  right  side  of  the  balance  sheet.  How  is  it  with  his  neighbor  ? 
He  sows  as  much  wheat,  his  expenses  are  no  more  than  the  other,  yet 
by  some  mismanagement — perhaps  there  was  a  weak  spot  in  the  fence 
and  the  cattle  have  walked  in  and  destroyed  so  much  that  his  crop 
does  not  yield  as  much  into  two  bushels  per  acre  as  does  neighbor 
A's.  If  he  feeds  cattle  his  bam  is  so  open  that  cold  takes  off  the  fat 
almost  as  fast  as  it  is  put  ou.  B's  wheat  was  grown  at  a  loss,  trifling 
it  may  be,  yet  surely  so  with  his  beeves.  They  are  marketed  with  the 
profit  on  the  wrong  sido  of  the  balance  sheet.  The  difference  in  the 
yield  of  wheat  was  so  little  B  thought  it  made  no  difference  and  made 
no  effort  to  stop  the  leak ;  and  with  his  stock  feeding  he  pursued  the 
same  course.  This  difference,  though  small  on  each  acre  of  wheat 
grown,  as  well  as  on  each  bullock  sold,  yet  in  the  aggregate  it  told  a 
great  deal.  It  is  said  of  the  one  that  he  was  on  the  road  to  affluence, 
and  of  the  other  that  he  was  on  the  road  to  want. 

A  goodly  number  of  the  men  on  the  farms  of  this  State  are  there, 
not  from  personal  choice,  but  because  circumstances  over  which  they 
apparently  have  had  but  little  control  have  influenced  them.  A  part 
ownership  in  an  inherited  farm  has  tempted,  yea,  almost  compelled 
many  to  try  their  hand  at  the  business,  who  have  little  love  and  less 
of  that  training  necessary  to  the  highest  success  in  any  business. 
Many  among  this  class  would  doubtless  have  made  excellent  mechan- 
ics had  they  been  early  encouraged  and  trained  in  that  direction,  audit 
seems  a  pity  that  good  mechanics  should  have  been  spoiled  to  make 
such  indifferent  farmers. 

I  apprehend  that  a  very  large  proportion  of  the  grumoung  and  de- 
preciatory expressions  concerning  farming  have  come  from  this  class 
of  farmers,  who  were  made  farmers  against  their  choice.   What  this 
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great  State  of  Pennsylvania  now  needs  is,  not  more  compulsorj'-  farm- 
ers, nor  shiftless  farmers,  but  more  of  scientific  farming,  and  I  may 
add  fancy  farming  likewise. 

I  know  there  is  much  contempt  expressed  by  many  towards  the 
fancy  farmer.  True,  it  is,  they  have  made  many  mistakes,  but  they 
have  been  mostly  at  his  own  expense.  It  is  this  class  of  farmers  who 
make  farming  a  study  from  a  business  standpoint.  He  purchases  the 
best  stock  and  experiments  with  the  most  improved  implements ;  he 
introduces  new  varieties  of  grains,  vegetables  and  fruits;  he  studies 
the  improved  methods  of  other  nations  and  takes  notes  of  the  weak 
I>oint8  in  our  domestic  systems,  and  possessing  true  patriotism  as  well 
as  business  ability,  he  strives  to  inculcate  his  new  ideas  into  the  minds 
of  friends  and  associates.  To  the  so-called  fancy  farmer  we  are  in- 
debted in  a  large  degree  indirectly,  if  not  directly,  for  the  dissemina- 
tion of  all  our  new  breeds  of  domestic  animals  and  the  endless  variety 
of  v^uable  labor-saving  implements  of  tillage  now  deemed  so  indis- 
pensable in  all  the  more  advanced  system  of  modem  agriculture. 
Those  who  claim  to  be  practical  farmers  have  much  to  thank  the 
fancy  farmer  for  and  very  little  to  charge  against  them. 

Scientific  farming  is  comparatively  a  modem  term  variously  applied 
by  different  i>ersons  to  styles  of  farming  supposed  to  be  a  little  better 
than  their  own,  but  deemed  unattainable  except  by  those  who  can 
combine  learning  with  wealth.  The  term  "  scientific  "  rather  scares 
common  farmers,  as  though  there  was  some  deep  mystery  involved  in 
it,  but  if  we  would  remember  that  the  sole  oflSce  of  science  is-  to  un- 
fold and  explain  things,  to  deal  with  causes  and  effects,  and  that  sci- 
ence is  only  classified  knowledge,  or  as  some  have  expressed  it,  the 
sum  of  known  tmths  pertaining  to  difierent  subjects.  We  need  to 
have  no  hesitation  about  grasping  all  the  agriculture  science  possible. 
That  farmer  who  has  leamed  enough  about  the  habits  of  the  insects 
which  attack  his  grain  and  his  fruits  so  that  he  can  forestall  them  in 
their  mischief,  is  to  that  extent  a  scientific  farmer.  If  he  understands 
enough  about  the  laws  of  health  to  be  able  to  keep  his  animals  thrifty 
or  to  treat  them  properly  in  sickness,  he  is  still  more  a  scientific 
farmer.  If  he  understands  the  theory  of  plant  growth,  how  the  roots 
get  their  food  from  the  soil  and  knows  how  to  economically  enrich 
that  soil  so  that  it  shall  continue  productive,  that  knowledge  is  scien- 
tific knowledge.  Scientific  farming  is  only  another  name  for  intelli- 
gent farming,  and  no  one  at  this  late  day  will  have  a  single  word  to 
utter  against  intelligence  as  a  necessity  in  profitable  farming, 

American  farmers,  and  I  believe  Americans  generally,  have  been 
called  a  race  of  gmmblers,  except  when  making  or  listening  to  spread- 
eagle  speeches ;  but  it  must  be  remembered  that  gmmbling  in  a  free 
country  is  only  the  first  step  towards  setting  wrong  things  right.  That 
the  farmers,  in  fact  the  citizens  in  general,  in  not  only  tliis  State  but 
in  all  the  States,  have  just  cause  lor  complaint  from  the  great  rail- 
road corporation  of  this  country,  no  sane  person  can  deny.  When  the 
laboring  millions  of  Europe  are  supplied  with  bread  from  the  great 
grain  fields  of  this  countrjr  at  a  less  cost  than  the  people  of  our  own 
towns  and  cities  can  obtain  theirs,  gmmbling  is  a  mild  term  to  apply 
to  our  cause  for  complaint.  While  these  tmnk  lines  are  allowed  and 
do  transport  flour  and  wheat  from  Chicago  to  Liverpool  at  a  less  rate 
than  they  will  deliver  it  at  any  of  our  inland  towns  or  seaboard  cities 
on  the  route,  or  while  they  are  allowed  to  charge  more  for  the  short 
distance  than  for  the  longer,  just  so  long  are  the  railroads  going  to  die- 
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tate  to  the  farmers  just  what  shall  be  paid  for  our  products.  We 
would  not  forget  the  untold  blessings  which  the  railroads  have  brought 
us.  We  would  have  them  continue  a  blessing  to  the  whole  people  and 
not  for  the  few  alone. 

Our  progress  as  a  thoroughly  self-supporting  and  self  governing  peo- 
ple may  at  times  seem  slow,  but  when  we  look  about  over  our  hiJl  sides 
and  compare  even  our  poorer  homes  with  the  homes  of  the  average 
laborer  in  almost  any  other  part  of  the  world,  and  again  when  we  find 
the  leading  men  of  other  nations  coming  to  us  for  patterns  by  which 
to  improve  the  condition  of  their  own  people,  and  to  reform  their  own 
methods  of  government  and  of  education,  when  we  bear  in  mind  all 
this,  if  we  can  only  be  sure  that  our  progress  is  real  and  in  the  right 
direction  we  may  congratulate  ourselves  that  the  gain  is  not  ours 
alone,  but  that  an  influence  is  being  exerted  that  is  reaching  out  to- 
wards the  comers  of  the  earth,  and  that  instead  of  the  little  paradise 
of  a  garden  and  republic  which  our  fathers  in  their  imagination  and 
exclusiyeness  might  have  seen  developing  on  the  shores  of  this  New 
World,  the  farmers  of  this  country  and  their  descendents  are  rearing 
a  structure  which  must  hasten  the  time  when  every  honest  and  indus- 
trious worker  can,  if  he  chooses,  own  a  house  and  land  and  be  respected, 
not  only  in  America,  but  wherever  the  name  of  America  is  known. 


Poets  have  sung,  orators  declaimed,  editors  written  in  eulogy  of 
agricultural  life ;  its  usefulness,  its  independence,  its  nobility,  its  hap- 
piness, and  the  prosperous  success  which  usually  attends  its  people  in 
their  various  enterprises,  pursuits  and  occupations — as  to  convince  the 
most  skeptical,  that  there  is  a  charm  surrounding  home  life  on  the 
farm,  pleasant  and  beautiful  to  contemplate ;  and  yet  in  these  latter 
years,  both  observation  and  experience  show  a  growing  reluctance 
among  our  young  men  and  maidens — born  and  brought  up  on  the 
farm — to  engage  in  agricultural  pursuits.  Time  was  when  the  farmer's 
son  found  his  highest  ambition  gratified  in  the  i)osses8ion  and  manage- 
ment of  a  farm  equal  to  his  fathers;  when  the  daughter  sought  no 
better  and  happier  lot  than  her  mother's  to  preside  over  a  neat  dairy,  or 
well-appointed  and  managed  farm  house,  amid  the  charms  of  country 
life.  All  that  has  strangely  changed.  The  country  boy  will  not  endure 
the  idea  of  farm  lil'e,  but  llies  ofl*  to  town  at  the  moment  of  emancipa- 
tion from  parental  control,  and  engages  often  in  harder  labor,  and  at 
less  remuneration,  than  would  have  been  his  lot  on  the  farm.  The 
daughter  engages  in  school  teaching  or  sewing,  or  some  other  more 
exacting  labor  in  preference  to  the  household  avocations  of  a  farmer's 
wife  and  daughter;  and  yetitis  a  strange  paradox  that  the  town  trades- 
man, whose  life  has  been  spent  amid  the  cares  and  worries  and  turmoil 
of  city  life,  earnestly  longs  for,  and  strives  for  a  country  home  and  rural 
surroundings  for  his  old  days  retirement  and  his  children's  education. 
Now  why  do  the  country  boy  and  girl  turn  with  aversion  amounting  to 
disgust  from  the  paternal  home  and  employment  ?  It  is  undoubtedly 
due  partly  to  the  prevailing  idea  that  other  avocations  and  employ- 
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ments  merely  afford  a  surer  and  speedier  road  to  the  acquisition  of 
wealth  and  distinction.  This  is  surely  a  great  mistake.  The  spirit  of 
improvement  in  agriculture  has  advanced  so  rapidly  that  education 
with  the  farmers  has  become  a  pressing  necessity.  That  to  keep  up 
with  the  times  brains  are  just  as  essential  as  muscle,  and  agricultural 
societies.  State  boards  of  agriculture,  farmers'  institutes  and  home 
a£n:icultural  publications,  are  all  busy  sowing  the  seeds  of  social  cul- 
ture and  intellectual  training.  These  associations,  opportunities  and 
advantages  are  well  calculated  to  stimulate  and  nerve  the  farmer  to 
care  for  his  family,  his  home  and  his  farm ;  and  it  is  but  fair  to  say, 
that  the  time  is  now  here,  when  the  ambitious,  desiring  to  succeed  in 
social  and  intellectual  attainments,  and  take  honorable  position  in  so- 
ciety, are  not  compelled  to  leave  the  farm  for  other  professions  and 
occupations,  already  more  than  full,  for  the  quaKty  and  standing  of 
any  honorable  calling  can  only  be  measured  by  the  character  of  the 
men  and  women  engaged  in  it ;  and  no  system  can  so  well  bring  boys 
and  girls  up  to  the  required  standard,  as  for  them  to  stay  at  home  and 
improve  their  minds  in  moral,  social  and  intellectual  culture,  for  under 
such  training  they  can  only  become  the  equals  in  intelligence  with 
any  other  known  class  of  respectable  scientists  in  the  country.  "The 
noblest  mind,  the  best  contentment  has."  The  place  called  home 
should  be  adorned  and  attractive  in  all  its  surroundings — for  he  only, 
who  has  a  home  to  love  and  a  home  to  defend— can  best  do  his  duty 
to  himself,  his  family  and  his  country. 
Judge  Farrar's  of  Virginia,  says : 

"Magnify  as  you  please  the  laws  and  the  Constitution,  it  is  the 
strong  home  feeling  that  gives  the  potent  influence.  The  man  who 
has  a  spot  on  edrth  where  he  planted  a  tree,  or  his  wife  has  nursed  a 
flower,  will  in  the  hour  of  tiial  evince  a  heroism  that  will  put  to  shame 
the  hollow  pretensions  of  all  the  blatant  politicians  in  the  land." 
Added  to  this  is  the  happiness  and  independence  enjoyed  in  the  pos- 
session of  a  home  that  you  can  call  your  own.  When  beholding  the 
beauties  of  nature,  the  everlasting  hills  and  lovely  valleys,  carpeted 
with  living  green ;  the  whole  richly  colored  with  the  full  blooming 
fruit  trees  or  their  bending  boughs  loaded  with  growing,  ripening 
fruits,  to  which  the  lofty  oak,  spreading  chestnut,  the  pines  and 
cedars  lend  a  pleasing  shading ;  or  of  other  fields  covered  with  grow- 
ing and  maturing  crops  of  waving  grain  or  corn,  while  in  other  fields 
are  noticed  herds  of  lowing,  patient  cattle,  neighing  horses  and  gam- 
boling sheep,  and  of  the  brooks  and  rivulets  by  the  way. 


But  it  would  require  a  poet's  pen  to  enlarge  upon  and  do  the  subject 
•  justice ;  therefore  I  reluctantly  turn  from  these  beautiful  and  interest- 
ing landscape  scenes  to  visit  the  home  of  the  farmer.  Here,  as  I 
enter,  I  find  the  happy,  matronly  mother  of  the  house  with  her  rosy- 
cheeked,  healthy-looking  daughters,  all  neatly  and  comfortably  clad, 
contented  and  bearing  the  impress  of  education  and  training  as  to 
make  them  fit  to  mate  with  the  most  respected  and  honored  in  the 
land.  But  what  of  the  father  and  sons  of  this  happy  home?  Ah! 
here  we  see  them  coming  from  the  fields  where  they  have  been  toiling 
from  early  morn.  The  great,  broad-shouldered  father  followed  by  his 
stalwart  sons  and  younger  lads,  all  bearing  evidences  of  toil,  as  well 
24  Bd.  Agr. 


"  It  is  a  goodly  sight  to  see, 

What  heaven  nas  done  for  this  delicious  land, 
What  fruits  of  fragrance  blush  on  every  tree, 
What  goodly  prospects  o*er  the  hills  expand." 
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as  the  smile  of  happy  contentment.  As  soon  as  they  arrive  at  the 
house,  they  immediately  seek  the  pump  or  spring  and  plunge  their 
sunbrowned  hands  and  flushed  laces  into  the  cooling  waters,  Qod's 
purest  gift  to  man.  After  having  completed  their  ablution,  they 
enter  the  neat  and  well  provided  kitchen  or  dining  hall  and  sit  down 
to  a  table  well  loaded  with  beautiful  fruits,  produced  by  their  own 
industry  and  on  their  own  farm ;  then,  after  they  have  bowed  their 
heads  and  the  father  and  head  of  the  family  has  offered  his  humble 
but  earnest  benediction  to  his  and  their  God,  they  enjoy  a  more  happy 
meal  than  was  ever  eaten  in  lordly  hall.  Then  when  the  frosts  of 
autumn  approach  and  denude  the  trees  and  shrubbery  of  their  rich 
foliage,  the  work  of  the  farmer  for  the  season  of  planting,  sowing, 
husking  and  garnering  is  practically  over.  The  wheat,  oats  and  com 
have  been  garnered  or  sent  to  market ;  the  apples  have  been  picked, 
cider  made  and  apple  butter  boiled ;  the  horses,  cattle,  sheep  and 
swine  comfortably  housed ;  then,  when  the  fire  wood  is  prepared  and 
the  daily  chores  are  done,  there  is  little  for  the  farmers  to  do. 

The  smaller  children  are  sent  to  school,  and  the  older  ones  are  found 
at  some  useful  employment,  and  when  the  early  shades  of  evening 
shut  down  on  the  world,  this  happy  family  is  found  seated  around  the 
cheerful  blaze  of  the  hearth  fire  or  warm  stoves;  the  father  dozing  in 
his  arm  chair,  whilst  one  of  the  sons  reads  aloud,  and  the  happy 
mother  and  bright  cheerful  daughters  are  employed  on  the  necessary 
needle  or  knitting  work  for  the  family.  Then,  when  the  snows  of 
winter  fall,  and  the  singing  and  spelling  schools,  or  the  industrial  in- 
stitutes are  in  full  operation,  the  boys  bring  out  a  team  of  sleek 
horses,  hitch  them  to  the  big  sleigh  or  sled,  and  away  they  go  with 
song  and  laughter,  as  bright  and  merry  as  the  tinkling  bells.  Thus 
they  enjoy  themselves  until  early  spring  again  sends  them  back  to 
their  daily  work. 

How  one  loves  to  revel  in  the  memories  of  by-gone  days.  Asso- 
ciations come  drifting  down  the  years  in  romantic  and  picturesque 
beauty.  We  ask,  will  such  ages  come  again  ?  The  present  is  too  real 
to  be  romantic;  too  practical  to  be  poetic.  In  this  age  of  unrest  and 
excitement,  more  than  ever  do  men  look  back,  but  in  vain.  The  eras 
that  have  gone  have  gone  forever.  Life  is  a  stream  ever  flowing  on- 
ward.  Thv)  river  broadens  and  deepens  and  changes." 

As  does  the  ways  of  the  ever  busy  world.  The  problem  of  provi- 
ding adequate  means  for  the  employment  of  a  large  and  increasing 
population  is  a  mystery  of  somewhat  diflicult  solution  that  must  en 
gage  th  3  attention  of  statesmen,  economists,  humanitarians  and  other 
classes  and  associations  to  discuss  and  work  out  the  answer.  Whilst 
there  seems  to  be  but  little  hopes  to  secure  permanent  employment 
in  the  various  avocations  of  commerce,  or  in  the  factories  and  work 
shops  of  the  cities  and  towns,  there  is  still  room  for  many  idle  thou- 
sands in  the  farming  interests,  where,  by  patient  and  honest  industry, 
they  can  secure  for  life  a  home  on  the  farm. 

The  picture  we  have  drawn  of  the  farmer's  home  life  is  somewhat 
ideal.  It  is  rather  what  that  life  should  be  than  what  it  too  often  is. 
Perhaps  in  the  strong  contrast  which  the  actualities  of  moral  life  in 
most  instances  present  to  the  scenes  we  have  depicted,  may  be  found 
a  potent  influence  in  turning  our  young  men  and  maidens  from  the 
farm  and  dairy  to  the  excitements  and  dissipations  of  town  and  city 
life.  The  life  of  the  farmer's  son  and  daughter  is  too  often  made  one 
of  unceasing  toil;  no  opportunity  for  pleasure,  recreation  or  mental 
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improvement  is  allowed ;  none  but  the  barest  rudiments  of  education 
are  affoided.  The  mind  remains  uncultured,  the  better  and  higher 
tastes  undeveloped.  The  home  is  destitute  of  ornament,  of  beauty, 
of  aught  that  can  attract  or  gratify  even  the  lowest  and  least  devel- 
oped perception  or  the  fitness  of  things.  The  bare  necessity  of  an 
almost  entirely  animal  existence  are  all  that  it  is  deemed  necessary  to 
supply  to  the  farmer's  family.  They  are  often  no  better  fed  and 
housed  (sometimes  worse)  than  his  horses,  mules  and  cattle.  The 
object  seems  to  be  to  get  out  of  them  all  the  physical  labor  they  are 
capable  of ,  performing,  with  no  thought  or  care  for  their  mental  na- 
ture, and  no  desire  to  gratify  that  love  of  beauty,  pleasure  and  enjoy- 
ment which  the  Creator  has  implanted  in  every  human  being.  The 
picture  is  not  a  pleasant  one,  but  is  too  often  realized  in  moral  life. 
No  wonder  that  the  sons  and  daughters  revolt  from  such  an  existence 
and  fly  to  other  pursuits,  which  they  fondly  imagine,  if  requiring  no 
less  toil,  will  be  passed  amid  more  congenial  surroundings.  No  won- 
der that  the  town  bar  and  the  saloon,  the  haunts  of  vice  and  dissipa- 
tion in  cities,  attract  so  strongly  the  country -bred  youth,  who  has 
grown  up  amid  the  dreary  surroundings  we  have  depicted.  No  won- 
der your  daughters  find  the  ball  room  and  dance  house  a  paradise  in 
contrast.  You  have  not  cultivated  any  higher  taste;  you  have  sys- 
tematically refused  to  gratify  such  as  nature  has  implanted.  The 
remedy  is  in  making  home  life  on  the  farm — what  it  is  pre-eminently 
capable  of  being  made — the  happiest  life  in  the  world. 

Give  your  sons  and  daughters  the  best  and  highest  education  your 
means  can  command,  they  will  find  that  agricultural  pursuits  to  be 
successfully  conducted  will  iully  employ  the  highest  talents  and  the 
largest  mental  gifts.  With  education  and  cultivation  will  come  an 
enlarging  and  elevating  of  the  tastes  and  capacities  for  pleasure. 
These  must  be  gratified ;  books,  pictures,  music,  all  that  goes  to  make 
up  the  aesthetic  side  of  life  and  to  gratify  fine  tastes  will  serve  to 
make  home  happy,  and  to  make  the  young  reluctant  instead  of  anx- 
ious to  leave  its  sacred  precincts.  But  it  may  be  said  that  but  few 
farmers  can  aflFord  to  educate  their  children,  and  gratify  their  tastes, 
and  ornament  their  houses.  Something  in  this  direction  can  be  done 
by  every  man,  however  poor,  and  the  young  themselves,  if  they  fihd 
that  encouragement  .which  they  should  receive,  will  aid  in  the  work. 
Give  your  (Children  at  home  all  the  means  of  innocent  enjoyment  and 
recreation  in  your  power;  by  education  enlarge  their  mental  horizon; 
by  the  cultivation  which  follows  widen  and  elevate  their  tastes;  then, 
so  far  as  in  your  power  lies,  make  home  the  center  where  the  tastes 
thus  created  find  their  highest  gratification,  and  the  demand  for  intel- 
lectual pabulum  finds  stores  of  learning  and  literature  at  its  com- 
mand, and  you  will  make  each  farmer's  home  a  delight  to  its  inmates, 
and  a  center  from  which  radiates  beneficient  influences  on  all  within 
its  circle. 


SOME  THINGS  THAT  FARMERS  SHOULD  TAKE  QREAl'BR  IN- 
TEREST IN  AND  WHY. 


The  object  of  this  paper  is  not  for  the  purpose  of  giving  informa- 
tion, but  to  try  and  impress  upon  the  farmer  the  importance  of  his 
calling  and  the  improvement  of  his  home.    Success  does  not  depend 


By  Hon.  Wm.  Gates,  member  from  Venango  county. 


372 


Agriculture  of  t'ENirsYLVANiA. 


[No.  2, 


80  much  on  the  occupation  as  on  the  raan.  It  matters  but  little  what 
occupation  a  man  chooses,  he  succeeds  on  certain  conditions,  and 
these  are  alike  applicable  to  all  vocations,  viz  :  A  natural  tact  or 
taste,  an  aggressive  nature,  a  good  management,  plenty  of  push., 
energy  and  good  judgment.  With  these  a  man  will  succeed  any- 
where, without  them  he  will  not.  With  the  same  amount  of  capital 
invested  and  possessing  the  above  qualifications,  a  man  will  succeed 
ju8t  as  well  in  one  calling  as  another,  I  care  not  whether  he  be  a 
drayman,  a  carpenter,  farmer,  merchant,  lawyer  or  physician ;  and  no 
one  of  these  callings  is  so  free  from  petty  annoyances,  none  so  free 
from  uncertainties  and  losses  as  farming,  and  none  promises  so  much 
independence,  so  much  leisure  or  so  many  luxuries.  It  is  not  the  man 
who  expends  the  most  manual  labor  and  denies  himself  and  family  of 
the  most  comforts  who  succeeds  best  in  any  calling.  It  is  he  who 
does  the  best  managing,  who  furnishes  the  roost  skilx  md  brain 
power,  who  lead  in  any  profession.  There  is  very  close  competition 
on  the  lower  rounds  of  the  ladder,  but  as  we  ascend  the  ladder  com- 
petition becomes  less  and  less,  until  the  man  on  the  topmost  round 
enjoys  almost  a  monopoly.  If  you  would  enjoy  a  long,  i)eaceful, 
happy  life,  one  comparatively  free  from  petty  annoyances,  and  one  in 
which  you  will  find  most  leisure  for  mental  and  social  improvement, 
and  one  in  which  you  can  enjoy  your  evenings  with  your  family,  I 
would  advise  you  to  stick  to  your  farms,  remembering  that  success  in 
life  does  not  depend  alone  on  the  amount  of  money  we  accumulate, 
but  upon  the  amount  of  development  we  can  bring  to  ourselves,  and 
the  good  we  can  do  to  others.  Since  the  organization  of  this  Board 
of  Agriculture,  nine  years  ago,  nearly  every  question  in  relation  to 
agricultural  pursuits  has  been  presented,  discussed  and  printed  in  the 
quarterly  and  annual  reports,  and  distributed  among  the  farmers  of 
the  State.  The  information  thus  given,  together  with  county  and 
local  societies,  has  made  its  mark  throughout  the  State.  This  nation 
has  a  serious  problem  to  settle.  We  are  living  too  fast.  The  rich 
spend  their  money  to  make  a  show  and  create  a  distinction,  and  try  to 
elevate  themselves  above  the  laboring  class.  The  poor,  being  depend- 
ent on  their  labor  for  a  subsistance,  have  organized  to  protect  their 
labor.  Hence  strikes,  lockouts,  socialism  and  anarchism  is  increasing, 
and  security  in  life  and  property  seems  to  be  in  danger.  Society  is 
drifting  in  the  wrong  direction.  The  dividing  line  is  money,  and  not 
merit.  The  servant  is  driven  to  the  kitchen,  and  not  permitted  to  ap- 
pear in  the  company  of  guests,  nor  eat  at  the  table  with  the  family. 
To  remedy  approaching  danger,  there  should  be  a  strong  eifort  made 
to  induce  every  man  to  secure  a  home  of  his  own.  There  can  be  no 
8uch  thing,  in  the  highest  sense,  as  a  home,  unless  you  own  it.  There 
must  be  an  incentive  to  plant  trees,  to  beautify  grounds,  to  preserve 
and  improve.  It  elevates  a  man  to  own  a  home.  It  gives  a  certain 
independence,  a  force  of  character  that  is  obtained  in  no  other  way. 
Homes  make  patriots.  He  who  has  sat  by  his  own  fireside,  with  wife 
and  children,  will  defend  it.  When  he  hears  the  word  country  pro- 
nounced, he  thinks  of  his  home.  Few  men  have  been  patriotic 
enough  to  shoulder  a  musket  in  defence  of  a  boarding  house.  The 
prosperity  of  our  country  depend  upon  the  number  of  our  people  who 
are  the  owners  of  homes.  Contrast  the  difference  between  France 
and  Ireland.  In  the  former,  the  occupants  are  owners  of  the  soil,  and 
peace,  contentment  and  prosperity  prevails.  In  the  latter  general 
discontent,  rebelling  against  landlords  in  demanding  their  rents.  The 
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same  feeling  exists  here,  hence  the  necessity  to  encourage  every  man 
to  own  his  own  home. 

Bring  up  your  sons  to  be  independent,  through  labor  to  pursue  some 
business  for  themselves.    Give  them  a  colt  or  some  other  animal  as 
their  own,  and  when  sold,  do  not  pocket  the  money  yourself,  but  give 
the  boys  a  show  to  trade  for  themselves.    Give  them  a  piece  of  ground 
to  cultivate  in  some  kind  of  a  crop,  and  offer  a  premium  for  the  best 
yield.   When  you  go  to  the  field  say:  ^'Come,  boys!"   Give  them 
the  best  tools  to  work  with,  and  don't  scold  and  find  fault  with  their 
work,  but  encourage  them  to  try  and  do  everything  in  the  best  man- 
ner.  It  is  a  well-established  fact  that  rural  homes  are  the  best  to  bring 
up  good  men  and  women.    The  duties  required  learn  them  habits  of 
industry,  and  their  services  are  sought  after  at  home  and  in  the  city. 
A  good  education  is  necessary  to  make  intelligent  successful  farmers, 
but  we  must  get  rid  of  the  idea  that  a  little  education  unfits  one  for 
work.   There  are  hundreds  of  graduates  of  colleges  who  are  perform- 
ing some  kind  of  menial  service.   They  seem  willing  to  do  anything 
that  is  not  regarded  as  work — anything  that  can  be  done  in  a  city,  in 
the  house  or  in  an  oflSce,  but  they  avoid  farming  as  they  would  leprosy. 
Nearly  every  young  man  educated  in  this  way  is  simply  ruined. 
Such  an  education  ought  to  be  called  ignorance.    It  is  better  to  have 
common  sense  without  education  than  education  without  the  sense. 
Boys  and  girls  should  be  educated  to  help  themselves.   They  should  be 
taught  that  it  is  disgraceful  to  be  idle  and  dishonorable  to  be  useless. 
Yoi^can  divide  mankind  into  two  classes — the  laborer  and  the  idlers — 
the  supporters  and  supported — the  honest  and  dishonest.    Every  man 
is  dishonest  who  lives  upon  the  unpaid  labors  of  others.    All  laborers 
should  be  brothers,  and  every  farmer  should  consider  every  man  who 
labors  with  either  hand  or  brain  as  his  brother.    Before  genius  and 
labor  formed  a  partnership  there  was  no  such  thing  as  prosperity 
among  farmers.    Every  reaper  and  mower,  every  agricultural  imple- 
ment has  elevated  the  work  of  the  farmer,  and  his  vocation  grows 
grander  with  every  invention.    There  is  a  quiet  independence  about 
the  life  of  a  farmer  that  no  other  business  or  profession  can  promise. 
He  goes,  as  it  were,  into  partnership  with  nature.    He  lives  with  trees 
and  flowers.    He  breathes  the  sweet  air  of  the  fields.   There  is  no 
constant  strain  on  his  mind.    His  nights  are  filled  with  sleep  and  rest. 
He  watches  his  flocks  and  herds  as  they  feed  on  the  green  pastures. 
He  hears  the  pleasant  showers  falling  upon  the  waving  fields  of  grain, 
and  the  trees  he  planted  in  youth  greet  him  with  loaded  iruit. 

Farmers  should  beautify  their  homes.  There  should  be  trees,  flow- 
ers and  running  vines.  Everything  should  be  kept  in  order,  and  in 
all  there  should  be  the  pleasant  air  of  thrift.  In  every  house  there 
should  be  a  bath  room.  When  you  come  from  the  field  tired  and 
covered  with  dust,  nothing  is  so  refreshing.  Above  all  things,  keep 
clean.  There  is  no  necessity  to  be  filthy  to  raise  products  from  the 
soil.  I  have  very  much  respect  for  a  farmer  who  does  honor  his  call- 
ing enough  to  try  and  keep  his  smartest  sons  on  the  farm  and  make 
useful  men  of  them  rather  than  send  them  to  college  to  make  profes- 
sional gentlemen  who  produce  nothing,  but  by  sharp  practices  live 
upon  the  duplicity  of  the  honest  toiler.  When  this  country  was  first 
settled  the  jnoneer  farmer  had  many  hardships  to  endure.  There  was 
nothing  but  wild  beasts  and  wild  Indians.  The  forests  had  to  be  cut 
down  and  timber  that  would  now  be  valuable  burned  up  and  the  land 
cleared,  and  nothing  but  rude  implements  to  work  with.    Log  cabins 
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were  the  best  that  could  be  afforded — no  roads,  no  schools,  no  churches, 
but  it  is  hard  to  realize  the  improvements  that  have  been  made  within 
the  last  fifty  years,  and  the  time  is  now  here  when  farmers  must  take 
a  seat  at  the  head  of  the  table,  and  why?  For  the  reason  that  they 
raise  the  food  to  feed  all,  the  material  to  clothe  all,  and  furnish  three- 
fourths  of  our  exports  to  foreign  countries.  Were  it  not  for  the  farmer 
manufactories  could  not  be  run  with  a  profit,  railroads  would  be  idle 
and  cities  crumble  to  dust. 


AN  INQUIRY  INTO  THE  RBSULTS  OF  THB  ARTIFIOTATi  PROPA- 
G-ATION  OP  POOD  PISHES  IN  OHBSTBR  OOUNTY. 


To  enable  me  to  secure  reliable  informktion  on  which  to  write  t}f,is 
paper,  I  caused  to  be  printed  a  circular  with  fifteen  stated  question  to 
which  I  solicited  answers.  These  were  sent  by  mail  to  all  persons  in 
the  county  of  whom  I  could  hear  that  were  interested  in  the  growing 
of  fish  and  also  to  a  number  of  anglers. 

I  have  received  about  thirty  answers  from  some  fifty  sent.  Some 
of  these  give  definite  answers,  with  valuable  information,  some  were 
evasive  or  indefinite,  giving  no  positive  information,  but  nearlv  all 
showing  that  the  attempt  to  grow  fish  in  ponds  had  not  been  attended 
with  the  study  and  care  of  the  fish  and  their  habits  or  wants  as  to  make 
it  a  success.  A  number  staled  that  the  experiment  was  private  amuse- 
ment mainly;  others  with  the  idea  of  having  a  supply  of  fresh  fish 
when  they  desired  them,  and  a  very  few  seem  to  have  entertained  the 
idea  of  making  a  profitout  of  them,  while  a  few  candidly  express  the 
opinion  that  they  might  be  made  a  source  of  profit  if  properly  attended 
to,  one  or  two  saying  that  more  money  could  be  realized  Irom  a  given 
area  suited  for  the  purpose  than  from  any  other  farm  industr^^  they 
knew  of.  Others  again  could  not  see  where  the  possible  profit  would 
come  in  when  land  was  used  that  could  be  profitably  farmed. 

I  will  go  over  the  questions  in  their  order,  giving  a  general  summary 
of  the  answers  that  had  information  for  us : 

First.  If  correspondent  has  a  pond  or  dam,  when  was  it  stocked  with 
carp  or  trout  or  other  fish,  and  with  what  number  and  size? 

The  answers  all  date  their  experience  later  than  1880,  and  all  refer 
to  carp,  which  were  in  numbers  from  five  to  one  hundred  or  more,  and 
in  size  from  one  and  one-half  inches  to  two  inches  in  length  when 
placed  in  the  ponds.  One  answer  says  that  from  twenty  carp  two 
inches  long,  put  in  November  18, 1882,  after  the  second  summer  he 
had  more  than  he  had  room  for  in  his  pond.  The  range  was  not  large 
enough  for  them  to  get  suflScient  food  to  produce  rapid  growth.  Only 
fed  them  for  amusement  occasionally,  on  stale  bread.  They  have  paid 
all  expenses  by  sales  and  have  aflbrded  much  amusement.  Had  eaten 
from  seventy-five  to  one  hundred  pounds  per  annum,  of  satisfactory 
quality. 

Another  correspondent  says  that  from  fifty  carp  three  inches  long 
put  in  in  1882  the  increase  visible  had  been  about  twenty-five  thou- 
sand. Has  eaten  them  in  sizes  from  twelve  to  twenty  inches  long. 
The  small  are  the  best.    Better  in  cold  weather  or  when  fed  in  fresn 
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water.  Has  sold  one  hundred  and  eighty-five  dollars'  worth,  some  as 
high  as  twenty-five  cents  per  pound.  He  adds  that  "  if  he  had  suit- 
able territory  he  could  make  more  money  on  the  same  amount  of  land 
than  on  anything  we  raise." 

Second.  What  has  been  the  increase,  if  any,  so  far  as  known  ? 

Some  answer  that  they  have  not  noticed  increase.  With  most  it  has 
been  satisfactory,  as  is  shown  by  the  above  quotation.  The  secretary 
of  the  North  Coventry  Carp  Club  says  that  from  nineteen  carp  four 
inches  long  put  in  in  1883  they  have  about  three  thousand  increase. 

Third.  If  not  successful,  from  what  cause,  and  what  were  the  prin- 
cipal means  of  destruction  of  fish  in  close  I 

Prom  freezing  in  mud  and  destruction  by  fish  hawks,  heron,  cranes, 
kingfishers,  snapping  turtles,  snakes,  frogs  and  poachers  at  night  with 
seines. 

Fourth.  Was  a  regular  system  of  feeding  practiced,  and,  if  so,  with 
what  result  if 

No  one  seems  to  have  fed  regularly.  Where  not  crowded  they  find 
enough  food  in  the  ponds  when  supplied  with  aquatic  growths.  One 
man,  who  used  an  abandoned  quarry  for  a  pond,  says  his  fish  did  well. 
Was  stocked  in  1884  with  sixty  carp.  The  largest  caught  so  far  weighed 
four  pounds,  and  they  have  increased  greatly.  Have  not  been  fed. 
<iuality  good ;  thinks  they  would  be  better  if  fed  iii  separate  water. 

Fifth.  What  was  the  principal  food  used? 

Bread,  wheat,  corn,  bran  or  middlings,  boiled  potatoes,  blood,  vege- 
tables cut  fine. 

Sixth.  To  what  extent  have  the  fish  been  harvested  or  eaten  ? 

Most  answers  do  not  say,  but  others  seem  to  have  used  them  to  a 
considerable  degree  and  with  good  relish.   See  answer  to  No.  2. 

Seventh.  What  was  the  general  quality  of  the  food? 

Answers  vary,  from  good,  very  good,  satisfactory  ;  mostly  very  fat ; 
flesh  fine  grained  and  sweet.  One  says  they  are  too  much  like  the 
common  sucker. 

Eighth.  Were  they  used  direct  from  breeding  pond,  or  fed  in 
separate  water?   Was  there  any  difi'erence  in  quality,  if  so  fed? 

Both  ways.  Answers  vary ;  some  could  not  notice  much  difference ; 
most  of  them  say  the  quality  is  much  improved  by  feeding  in  clear 
water. 

Ninth.  At  what  cost  was  close  or  dam  constructed  ? 

Answers  vary,  from  a  few  days'  work  with  farm  help  in  spare  time, 
to  a  cash  valuation  of  from  $50  upwards  to  $100.  The  North  Coventry 
Carp  Club's  pond  is  of  5,000  square  feet  surface  and  cost  about  $100. 
To  the  question,  "  What  is  the  most  reliable  method  of  constructing  a 
fish  close?"  they  say  ''that  in  their  judgment,  the  most  reliable 
method  is  to  construct  the  close  in  a  situation  that  the  stream  supply- 
ing water,  would  not  be  confined  by  the  pond.  Thus  avoiding  the 
possibility  of  a  washout  in  time  of  freshets.  Earth  banks  entirely 
surrounding  the  pond  give  much  more  chance  for  growth  of  plants 
and  roots  from  which  carp  can  obtain  much  food.  And  when  musk- 
rats  get  in  there  is  not  so  much  trouble  in  getting  them  out  as  when 
the  banks  are  constructed  of  stone  or  wood.  tVe  have  our  pond  made 
with  a  sluice,  and  find  it  very  satisfactory." 

Tenth.  What  has  been  the  observation  as  to  the  mixing  of  varieties  ? 
Also  of  difierent  species  in  same  water? 

ThosA  who  have  the  leather  and  mirror  carp  in  same  close  say  they 
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do  not  find  any  that  are  mixed.  Not  much  information  was  had  on 
this  head. 

Elevmth,  What  are  the  possible  chances  of  profit  in  breeding  f  ood 
fishes  for  the  market  ?   Give  personal  experience. 

Several  say  they  have  paid  expenses  without  care.  Others  say 
chances  are  good  when  properly  grown.  The  man  with  the  25,000  has- 
already  been  quoted,  The  North  Coventry  Carp  Club  say, Very 
good,  if  conducted  right." 

So  far  as  to  carp.  I  asked  also  the  following  question,  having  a 
bearing  on  the  subject  in  hand : 

What  has  been  the  effect  of  intr6ducing  black  bass,  pickerel  and 
other  carnivorous  fishes  into  the  streams  of  Chester  county,  both  as  to^ 
the  effect  on  the  tribes  natural  to  our  waters,  and  in  an  economic 
sense? 

The  answers,  where  given,  vary  much.  On  the  whole  they  think  it 
has  been  beneficial,  as  supplying  a  better  quality  of  fish  than  those 
natural  to  our  waters.  Bass  being  very  prolific  and  afford  more 
pleasure  to  the  angler,  and  not  as  destructive  as  the  fishermen  and 
turbine  wheels. 

Are  there  any  streams  in  which  brook  trout  are  found  to  breed  suc- 
cessfully ?  If  not,  what  have  been  the  causes  of  their  disappearance  ? 

So  far  as  appears  by  the  answers  received,  brook  trout  are  practi- 
cally a  thing  of  the  past  in  this  section,  so  far  as  \jo  affording  either 
pleasure  or  delicious  food. 

Streams  that  thirty  years  ago  abounded  with  these  gamey  beauties, 
now  have  none  or  only  a  few.  The  writer  in  early  life  was  sure  of  a 
good  string  of  them  when  he  swung  his  hazel  pole  and  horse  hair  line, 
and  made  a  descent  on  the  run  in  the  swamp.  But  alas,  no  trout 
have  been  known  there  for  years.  And  this  is  the  fact  with  almost 
all  of  the  trout  streams  of  Chester  county. 

It  is  not  a  part  of  this  x>aper  to  discuss  the  causes  leading  to  this 
fact,  and  it  only  remains  to  say  that  trout,  and  pike  or  pickerel,  as  a 
means  for  fish  food,  are  out  in  Chester  county. 

As  to  the  effect  of  introducing  new  kinds  of  food  fishes  into  our 
streams,  it  has  been  an  utter  failure,  as  applied  to  lake  trout,  salmon 
trout,  wall-eyed  salmon  and  all  other  kinds  except  the  black  bass. 
The  effect  of  introducing  the  carniverous  tribes  has  been  to  greatly 
reduce  the  supply  of  those  native  to  our  streams.  A  recent  writer 
has  aptly  compared  the  result  of  this  practice  to  that  of  the  introduc- 
tion of  lions  and  tifi:ers  into  our  woodlands  and  forests.  The  result  in 
both  cases  being  the  wiping  out  of  the  weaker  races.  These  carnivora 
afford  some  sport  for  the  professional  angler,  and  the  idle  small  boy ; 
but  as  an  element  in  the  supply  of  food,  may  not  be  considered,  as 
applying  to  the  industrial  classes,  and  as  an  item  in  the  social  economy 
of  the  State,  had  as  well  been  kept  from  our  streams.  I  do  not  doubt 
that  every  pound  of  bass  caught  in  this  county  has  cost  a  day's  pay 
for  the  average  day  worker. 

For  a  cheap  and  abundant  supply  of  food  fish,  in  the  interior  at  least, 
our  people  would  do  well  to  direct  more  attention  to  the  growers  of 
the  German  carp. 

They  have  been  shown  to  be  even  better  adapted  to  our  eastern 
water  than  even  to  their  native  German,  and  not  only  immensely 
prolific  but  of  such  rapid  growth  and  requiring  so  little  care  in  feed- 
ing, as  compared  with  the  game  fish,  that  there  can  be  little  question 
about  the  profits  of  growing  them. 
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One  old  man  of  eighty  years,  whom  I  visited,  told  this  story  which 
I  know  to  be  true  in  part.  He  had  a  saw  mill  supplied  by  a  mrif 
muddy  dam.  In  this  he  put  ten  small  carp.  He  did  not  know  much 
about  the  increase,  as  it  was  an  open  stream.  But  of  the  ten  put  in 
nine  were  accounted  for;  seven  were  eaten,  averaging  seventeen 
inches,  and  were  good  fish.  Two  escaped  to  a  lower  dam  and  were 
caught,  one  of  them  measured  twenty-one  inches  and  weighed  nearly 
eight  pounds.   This  was  after  three  years'  growth. 

Mr.  Pierce  in  his  paper  in  our  report  for  1882  asserts  that  there  are 
carp  in  some  of  the  Austrian  preservers  that  are  known  to  be  one 
hundred  and  fifty  years  old,  and  others  that  have  weighed  from  forty 
to  ninety  pounds.  Several  of  my  correspondents  aver  that  in  two 
seasons  their  fish  have  grown  from  two  to  three  inches  to  fifteen  and 
eighteen  inches.  One  old  gentleman  says  his  fish  grew  very  rapidly^ 
and  in  two  years  after  they  were  put  in,  were  caught  in  size  twenty- 
three  inches.  He  adds :  It  is  fine  sport  to  land  one  as  large  as  a 
shad,  with  hook  and  line,  and  requires  some  skill  to  do  it  success- 
fully." 

Prof.  S.  F.  Baird  well  says:  "In  fish  culture  we  improve  on  nature^ 
knowing  better  how  to  do  it  than  does  Dame  Nature  herself."  While 
in  the  natural  spawning  only  those  seed  that  happen  to  be  favorably 
placed  are  fertilized,  in  the  artificial  method  almost  the  entire  spawn 
may  be  hatched.  And  while  but  a  small  per  cent,  of  those  hatched 
in  the  natural  waters  arrive  at  maturity,  it  is  possible  that  almost  the 
entire  spawn  may  be  grown  in  artificial  waters. 

And  when  we  consider  the  fecundity  of  the  female  fish,  we  get  into- 
the  region  of  the  marvelous.  As  in  some  of  the  salt  water  tribes,  the 
Cod  for  instance,  a  single  female  may  spawn  as  many  as  nine  million 
of  seed.  The  shad  is  not  far  behind  her  in  capacity.  Yet  the  supply 
of  fish  in  our  markets  is  steadily  diminishing  in  its  relation  to  popu- 
lation. 

We  may  infer  that  to  keep  up  a  supply,  it  will  become  necessary  to- 
resort  to  the  artificial  methods,  in  waters  free  from  the  polution  in 
streams  that  drain  our  vast  manufacturing  cities,  and  thickly  peopled 
regions,  not  less  than  the  disturbing  eifect  of  the  navigation  of  our 
water  ways. 

Growing  fish  for  food  has  been  practiced  from  the  days  of  the  early 
Romans,  who  spent  vast  sums  of  money  in  constructing  and  keeping 
their  lakes  stocked  with  the  most  desirable  kinds  of  fish  for  food;  and 
the  Chinese,  for  long  ages  before  the  Romans,  appear  to  have  under- 
stood the  advantages  of  their  cultivation. 

Somewhat  of  the  asserted  value  of  this  kind  of  food  for  brain  work- 
ers has  been  sadly  spoiled  recently  by  the  assertion  of  a  distinguished 
chemist  of  our  country,  that  there  is  more  brain  food  in  a  good  ripe 
apple  than  in  a  big  fish.  It  will  be  some  consolation  to  the  man  of 
study,  who  cannot  afl'ord  to  pay  twenty-five  cents  for  fishy  brain 
stimulants,  to  have  a  store  of  fine  Baldwin  or  Smokehouse  apples- 
within  reach. 
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HIBIUTBS  OF  THB  XRANSACTIONS 


OF  THE 


PENNSYLVANIA 

State  Agricultural  Society, 

1887. 


OFFICERS  OF  THE  SOCIETY  FOR  1887. 


PRESIDENT. 

A.  WiLHRLM^  York,  Pa. 

VICE  PRESIDENTS. 

l8t  Vice-President  J.  A.  Paxson,  Philadelphia. 


1.  Oborou  B1.IGHT,  Philadelphia. 

2.  I  J.  H.  TWADDELL,  West  Philadel- 

phia. 

3.  'Joseph  E.  Gillinoham,  Philadel- 

phia. 

4.  WiLbiAM  M.  S1N0ERI.Y,  Philadel- 

phia. 

-5.  Georob  Handy  Smith,  Philadel- 
phia. 

David  H.  Branhon,  Atglen,  Chester 
county. 

'7.  William  H.  Hoi>»tein,  Bridgeport, 

Montgomery  county. 
•8.  ToBiAH    Barto,    Reading,  Berks 

county. 

S\,  B.  J.  McGranh,  Lancaster,  I^ancas- 
tcr  county. 

10.  Daniel  H.  Neiman,  Easton,  North- 
ampton county. 
41.  D.  .J.  Waller,  Bloomsburg,  Mon- 
tour equnty. 

12.  Ira  TRiPPJScranton, Luzerne  county. 

13.  J  8.  Keller,  Orwigsburg,  Schuyl- 

kill county. 

14.  Garribl  H jester,  Estherton,  Dau- 

phin county. 


15.  Joseph  Piolett,  Wysox,  Bradford 

county. 

16.  R.  J.  C.  Walker,  Williamsport,  l^y- 

coming  county. 

17.  John  A.  Lemon, Hoi lidaysburg, Blair 

county. 

18.  John  S.  Miller,  Huntingdon,  Hun- 

tingdon county. 

19.  Chai  ncey  F.  Black,  York,  York 

county. 

2flL  L.  A.  Mao  KEY,  Lock  Haven,  Clinton 
county. 

21.  Georoe  Rhby,  Millwood,  Westmore- 

land county. 

22.  P.  Y.  Clopper,  Greonsburg,  West- 

moreland county. 

23.  W.  W.  S PEER,  Pittsburgh,  Allegheny 

county. 

24.  John*  McDowell,  Washington, 

Washington  county. 

25.  J.  8.  McKkan,  PitUburgh,  Allegheny 

county. 

26.  J.  D.  Kirk  PATRICK,  North  Liberty, 

Menter  county. 

27.  J.  C.  Thornton,    Fairview,  Erie 

countv. 


At  large,  J.  A.  Paxson,  Philadelphia. 
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ADDITIONAL  MEMBERS  EXECUTIVE  OOMMTTTEE 
By  Election. 

W.  F.  Rutherford,  Paxton,  Dauphin  i  John  H.  Zieoler,  Harrisburg^  Dauphin 

county.  county 
Willi A.M:  Taylor,  Womelsdorf,  Berks  i  Jefferson    Shaner.   West  Chester, 

county.  I  Chester  county. 

Gyrus  Chambers,  Jr.,  Philadelphia. 


Ex-PresidentB. 


Frederick  Watts,  Carlisle,  Cumber- 
land county. 

David  Ta(*(jart,  Northumberland, 
Northumberland  county. 


Jaoob  S.  Ha  ld  em  an,  Uarrisborg,  Dau- 
phin county. 


Ex-Oflacio. 

D.  W.  SeIler,  Harrisburg,  Dauphin  i  Alfred  L.  Kennedy,  Philadelphia, 
county,  Jiccordmr;  Secretary.  \  Chemist  and  Geolofiist, 

John  J.  Nissley,  Hummelstown,  Dau-  i  William  H.  Egle,  Harrisburg,  Daaphin 
phin  county.  Treasurer,  !         county.  Librarian, 


LIFE  MEMBERS. 


Ackley,  Thomas  W.,  Philadelphia. 
Adney,  W.  H.  G.,  Washington. 
Allen,  John  E.,  Harrisburg. 
Allen,  John  P.,  Harrisburg. 
Allen,  Robert  P.,  Williamsport 
Allen,  Charles,  Williamsport 
Allen,  John  H.,  Montourstown. 
Allen,  W.  H.,  Agricultural  College. 
Alricks,  William  K.,  Harrisburg. 
Andrews,  D.  S.,  Williamsport* 
Andrews,  E.,  Williamsport 
Andrews,  James,  Hogestown. 
Anspach,  J.,  Jr.,  Philadelphia. 
Armstrong,  James,  Williamsport 
Armstrong,  William  H.,  Williamsport 
Armstrong,  W.  H.,  Easton. 
Archer,  W.  L.,  Burgettstown. 
Ash  bridge,  J.  D.,  West  Chester. 
Ashbridgfi,  E.  B.,  Williston  Inn. 
Ayres,  J.  J.,  Williamsport 

Baker,  J.  B.,  Thorndale. 
Baker,  J.  B.,  Jr.,  Thorndale. 
Bailey,  John  T.,  Philadelphia. 
Bailey,  Charles  L.,  Harrisburg. 
Baldwin,  W.  A.,  Williamsport 
Banker,  D.,  Franklin  Forks. 
Banker,  J.,  Franklin  Forks. 
Barl)our,  J.  B.,  Philadelphia. 
Bard,  Edwin  Milforti,  Philadelphia. 
Barto,  Tobias,  Reading. 
Bates,  Abram,  Harrisburg. 
Beaver,  James  A.,  Bellelonte. 
Beard,  Henry,  Williamsport 
Beck,  John  B.,  Williamsport 
Bell,  Samuel,  Reading. 
Bell,  William,  Mirtlin. 
Bennett,  James,  Pittsburgh. 
Benson,  G.  S.,  Philadelphia. 
Bender,  George,  Germantown. 
Berca\Y,  Abraham,  Easton. 
Berkenbine,  Samuel,  Northumberland. 
Berry,  John  J.,  Williamsport 
Bergner,  C.  H.,  Harrisburg. 
Biddle,  Charles  M.,  Philadelphia. 
Biddle,  Craig,  I'hiladelphia. 


Billings,  James  B.,  Philadelphia. 
Bittenbender,  Stephen,  Sliamokin. 
Boal,  George,  Boalsburg. 
Bolden,  George,  Philadelphia. 
Bomberger,  Jacob  C,  Harrisburg. 
Bound,  David  T.,  Kingston. 
Bowman,  Samuel,  Wilkes-Barra 
Boyd,  T.  S.,  I'^aston. 
Boyd,  S.  T.,  Easton. 
Boyd,  J.  F.,  Chambersburg. 
Boyer,  W.  W.,  Harrisburg. 
Boyer,  George  W'.,  West  Fairvlew. 
Buehler,  Charles,  Harrisburg. 
Bush,  L.  L.,  Newtown. 
Butt,  Charles  H.,  WMlliamsport 
Blair,  Horace  H.,  Williamsport 
Blight,  George,  Germanto>vn. 
Branson,  D.  H.,  At^en. 
Brown,  George  H.,  FhiladelphijL 
Brown,  Jacob  B.,  Columbia.  ^ 
Brown,  James  V.,  Williamsport 
Brown,  Jacob,  Newberry. 
Brown,  G.  W.,  M.  D.,  Port  Carbon. 
Brown,  James  C,  New  Greenville. 

Brown,  ,  Titusville. 

Brock,  W^illiam  Penn,  Philadelphia. 
Brautigam,  Daniel,  Northumberland. 
Breeze,  N.  W.,  Wyoming.  - 
Brady,  George,  Sharpsburg. 
Brysou,  Robert,  Carlisle. 

Calvin,  Otis  P.,  New  York  city. 
Calder,  James,  Rev.,  Harrisburg. 
Callahan,  George,  Philadelphia. 
Cameron,  Simon,  Middletown, 
Cameron,  J.  D.,  Harrisburg. 
Campbell,  Hugh,  Philadelphia.  . 
Campbell,  James  R„  Philadelphia. 
Campbell,  Wm.  S.,  Philadelphia. 
Campbell,  Thompson, San  Francisco, CaL 
Campbell,  JohnR.,  Williamsport 
Campbell,  E.  B.,  Jersey  Shore. 
Canfleld,  Ezra,  Williainsport 
Capron,  E.  W.,  Williamsport 
Carter,  Wm.  N.,  Jersey  Shore.  . 
Carpenter,  George,  Jr.,  Germantown. 
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Carpenter,  E.  P.,  Pittsburgh. 
Carlisle,  KobertM.,  Philaaelphia. 
Cassell,  Jacob,  Harrisburg. 
Cas*sc»lt,  A.  J.,  Philadelphia. 
Cassiday,  Jotjeph  A.,  Philadelphia. 
Coburn^  J.  P.,  Aaronsbiirg. 
Coder,  N.  B.,  Williamsport. 
Coleman,  Fletcher,  Willianisiwrt. 
Colestock,  S.imuel  J.,  Harrisburg. 
Colt'>n,  Henry,  Williiinisport. 
Comfort,  J.  C,  Hhireiiianstown. 
Comfort,  E.,  Philadelphi  i. 
Connelly,  John,  Hyde  P«rk. 
Coover,  John  U.,  Mechaniesburg. 
Coryell,  John  li.,  Williamsport. 
Corson,  Cieorge  S'.,  Norrist^)wn. 
Curwen,  John,  Harrisburg. 

Cunnnings,  A.  Boyd,  Philadelphia. 

Crammings,  Charles,  Harrisburg. 

Cummings,  11.  D.,  Philadelphia. 

Culver,  W.  li.,  Hcranton. 

Charles,  J.  S.,  Pittsburgh. 

Chase,  A.  C,  Syracuse,  N.  Y. 

Chambers,  Andrew,  Philadelphia 

Chambers,  Cyrus,  Jr.,  Philadelphia. 

Chess,  Moses,  Temperanceville. 

Chdd,  S.  H.,  Harrisburg. 

Chrisman,  IL  H.,  Harrisburg. 

Christ,  Ames  H.,  Philadelphia. 

Clark,  Edwards.,  Philadelphia. 

Clark,  James,  Williamsport. 

Clark,  James,  Harrisburg. 

Clay,  M.  L.,  Williamsport. 

Clayton,  William,  Pinelirove. 

Clopper,  F.  Y.,  Greensburg. 

Cluly,  William,  Pittsburgh. 

Cramer,  Jacob,  Union  town. 

Craig,  Hugh,  Philadelphia. 

Craus,  Samuel  M.,  W^iUiamsport. 

Crawford,  A.  S.,  Williamsport 

Crawford,  M.  H.,  Philadel|)hia. 

Crawford,  Albert,  Philadelphia. 

Dallett,  John,  Philadelphia. 
Darlington,  H.,  Pittsburgh. 
Dasher,  David,  Harrisburg. 
Dateman,  Uobert,  Milton. 
Davis,  Atlee  G.,  Philadelphia. 
Davis,  A.  B.,  Philadelphia. 
Davis,  E.  W.,  Philadelphia. 
Davis,  William  Ij.,  Easton. 
Davis,  John  L.,  Newberry. 
Davis,  Joseph  II.,  Pittsburgh. 
Deal,  Daniel,  Philadelphuu 
Deitz,  George  A.,  Chamhersburg. 
Deltry,  H.  F.,  Philadelphia. 
Deniining,  H.  C,  Harrisburg. 
Devereux,  John,  Philadelphia. 
Devereux,  James,  Philadelphia. 
Dewees,  John,  Shamokin. 
Dempster,  Robert,  Phillipsburg,  X,  J. 
De  Haven,  John,  Ilarrisburg. 
Diekey,  Samuel,  Oxford. 
Dickey,  10.  V.,  Oxford. 
Diehl,  J.  J'l.,  Beverly,  N.  J. 
Dillingham,  J.  B.,  Westchester. 
Ditinan,  Joseph  (r.,  Philadelphia. 
Doyle,  James  B.,  Philadelphia. 
Downing,  ThomaiUI.,  Philadelphia. 
Du  Barry,  J.  N.,  JIarrisburg. 
Dull,  J.  J.,  Harrisburg. 
Duncan,  J.  Ij.,  M.  I).,  Pittsburgh. 
Dunlap,  H.  E.,  Newberry. 
Durar,  En<x;h,  Philadelphia. 
Dreer,  William  F.,  Philadelphia. 


I  Dresbach,  Daniel  G.,  Beach  Haven. 
Dykeman,  G^.  U.,  Shippensburg. 

Early,  Martin,  Palmyra. 

Early,  D.  S.,  Hummelstown. 

Eberly,  Christian,  Eberly's  Milla 

Eddy,  George  W.,  Philadelphia. 

Edwards,  Charles,  Williamsport 

Egle,  W.  H.,  M.  D.,  Harrisburg. 

Euhbauin,  William,  Pittsburgn. 

Eli,  Uichard  E.,  Philadelphia. 

Ellis,  William,  Philadelpliia. 

Eldred,  Charles  D.,  Williamsport 

Elder,  Mathias,  Williamsport 

Elliot,  William  Williamsport 

Klliott,  B.  A.,  Pittsburgh. 

Elliott,  W.  U.,  Pittsburgh. 

Elsor,  D.  B.,  Williamsport 

Embick,  Frederick  E  ,  Williamspoxt 

Eiiiminger,  John,  Hagerstown. 

Engle,  Charles  K.,  Bustleton. 

Ensworth,  L.  A.,  Williamsport 

Ensniinger,  J.  T.,  Harrisburg. 

Englebert,  A.  F.,  Wicoiiisco. 

Eppes,  W.  J.,  Willlauispcrt 

Estep,  J.  P.,  Pittsburgh. 

Etter,  B.  F.,  Harrisburg. 

Evans,  David,  Philadelphia. 

Ever,  Andrew,  Muncy. 

Eves,  George  S.,  Williamsport  J 

Eveland,  S.  D.,  Williamsport 

E vender,  Thomas,  Williamsport 

Everhart,  J.  T.,  Pittston. 

Fa^j^er,  George  C,  Harrisburg. 

Fades,  George,  Philadelphia. 

Fairweather,  William,  McT^ean,  Erio  ca 

Farnum,  J.  E.,  Philadelphia. 

Farrell,  John,  Pittsburgh. 

Farrell,  John,  Philadelphia. 

Fass,  George,  Allegheny  City. 

Fertig,  John,  Titusville. 

Felton,  S.  M.,  Philadelphia. 

Fesler,  Philip,  Williamsport 

Filler,  John  H.,  Harrisburg. 

Fiske,  A.  R.,  New  York. 

Fisler,  J.  E.,  Harrisburg. 

Fisler,  Amos,  Harrisburg. 

Fisher,  John  S.,  Williamsport 

Flenniken,  J.  C,  Waynesburg. 

Flemming,  Robert,  Williamsport 

Flickinger,  Samuel,  Harrisburg. 

•  Ford,  A.  E.,  Philadelphia. 

[  Foresman,  Robert  M.,  Williamsport 

♦  Foresman,  D.  W.,  Williamsport 
Foresman,  John,  Williamsport 
Foresman,  R.  S.,  Williamsport 

I    Foresman,  D.  F.,  SI i fen. 

Foster,  Frank  IC,  Philadelphia. 
Frantz,  Jacob,  Mount  Hope. 
Frisch,  B.,  Harrisburg. 
Fulton,  Andrew,  Pittsburgh. 
Fuller,  J.  W.,  Mon tours villo. 

Garber,  Jacob  B.,  Columbia. 
Gardner,  Jacob,  Pittsburgh. 
Garis,  David,  Eaaton. 
Garman,  Samuel,  Williamsport 
Garman,  John,  Hyde  Park. ' 
Garrett,. W'alter  E.,  Philadelphia, 
(iaynor,  Edward  J.,  Easton. 
Germyn,  John,  Rushdale. 
Gillespie,  James,  Philadelphia. 
Gilbert,  Henry,  Harrisburg.  ' 
Gilmore,  Joseph,  Williamsi)ort 
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GibBon,  C.  E.,  Williamsport 

Gibson,  John,  Williamsport. 

Gibbs,  J.  W.,  M.  D.,  Hyde  Park. 

Gillinghani,  Joseph  E.,  Philadelphia. 

Glatz,  A.  Hiestand,  York. 

Glenn,  John  McDonald,  Pittsburgh. 

Glenn,  Itobert  A.,  Noblestown. 

Goe,  John  S.,  Brownsville. 

Goe,  John  8.,  Jr.,  Brownsville. 

(xould,  J.  E.,  Philadelphia. 

Gould,  Stephen,  Williamsport 

Gould  John,  Luzerne. 

Gould,  Roberta,  Williamsport 

Gould  Alex.  S.,  Hickory  Run. 

Gohl,  A.,  Harrisburg. 

Goodwin,  M.,  Philadelphia. 

Gowen,  F.  B.,  Philadelphia. 

Gregg,  Theodore,  Bellefonte. 

Grigg,  John  Warner,  Philadelphia. 

Grier,  James,  Newberry. 

Griest  Chai  les  W. ,  York  Sulphur  Springs. 

Greenawalt,  Alexander,  Allegheny  Cityv 

Griffin,  Henry,  Scranton. 

Grout,  H.  T.,  Philadelphia. 

Grass,  D.  W.,  Harrisburg. 

Grove,  M.  M.,  Harrisburg. 

Haeket,  John  M.,  Easton. 
Hacker,  William,  Philadelphia. 
Haddock,  D.  J..  Philadelphia. 
Haehnlen,  Frederick  P. ,  Harrisburg. 
Haehnlen,  William,  Harrisburg. 
Haehnlen,  Jacob,  Harrisburg. 
Hagoman,  Augustus  H.,  Williamsport 
Hagg,  Philip,  Williamsport 
Hafn,  George,  Lower  Paxton,  Dauphin  co. 
Haldeman,  Jacob  S.,  New  Market 
Hall,  George  B.,  Philadelphia. 
Hall,  John  B.,  Williamsport 
Hall,  John  W.,  Harrisburg. 
Halstead,  N.,  Scranton. 
Halstead,  W.  F.,  Scranton. 
Hamilton,  Hugh,  Harrisburg. 
Hamilton,  A.  Boyd,  Harrisburg. 
Hamilton,  Hays,  Huntingdon  Fumaca 
Hamilton,  CvrusE.,  Williamsport 
Hartman,  Jolin,  Williamsport 
Hartman,  Matiiias,  Oatawissa. 
Harrington,  T.  L.,  Williamsport 
Harvey,  Chalkley,  Chadd's  1*  ord. 
Hastings,  11.  a,  Williamsport 
Hays,  .1.  W.,  Williamsport 
Hazel  tine,  John,  Philadelphia. 
Herdic,  Peter,  Williamsport 
Hetrick,  Josiah  P.,  Easton. 
Herdler,  David,  Williamsport 
Heaton,  William,  Jr.,  Philadelphia. 
Heck,  Lewis,  M.  D.,  Dauphin. 
Hepburn,  Andrew,  Williamsport 
Hepburn,  John,  Williamsport 
Hetick,  Reuben,  Easton. 
Hemmingway,  E.  E.,  Easton. 
Herr,  Henry,  Harrisburg. 
llerr,  D.  S.,  Harrisburg. 
llerriott  W.  A.,  Oakdalc,  Allegheny  co. 
Hester,  Joseph  M.,  Easton. 
Hevlniun,  E  G.,  Crescent 
Hickok,  W.  O.,  Harrisburg, 
Hiester,  A.  O.,  Harrisburg. 
Hicks,  James,  Piltston. 
Hickman,  Amos  S..  Monticello,  IlL 
Higgins,  William  C,  Williamsport 
Higgins,  William  V..  Williamsport 
Hill,  Theodore,  Williamsport 
Hill,  J,  F.,  Scranton. 
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Hildrup,  W.F.,  Harrisburg. 
Hinkle,  John  R.,  Newberry. 
Hinckley,  Isaac,  Philadelphia. 
Hise,  Adam,  Williamsport 
Hitner,  H.  S.,  Barren  HilL 
Hofler,  John,  Harrisburg. 
Hoffman,  H.  W.,  Harrisburg. 
Hoffman,  Philip,  Philadelphia. 
Hoffman,  H.  B.,  Millersburg. 
Hollenbach,  George  M.,  Wilkes-Barre. 
Holliday,  B.  B.,  Wellsboro*. 
Hollingsworth,  Samuel  S.,  Philadelphia. 
Holstein,  W.  K.,  Bridgeport 
Holdin,  H.  L.,  Williamsport 
Hoopes,  Thomas  P.,  Philadelphia. 
Hoopes,  Clement  R.,  Philadelphia. 
Horstman,  F.  O.,  Philadelphia. 
Horstic,  John,  Harrisburg. 
Howell,  A.,  Williamsport. 
Howland,  Ransford,  Williamsport 
Honedry,  Monsein,  Renova. 
Houston,  H.  H.,  Philadelphia. 
Hudson,  James  E.,  Williamsport 
Hugus,  P.,  Pittsburgh. 
Hun,  Joseph  F.,  Hull's  Milla 
Hull,  W.  R,,  Cogan  StaUon. 
Hummel,  William,  Harrisburg. 
Hummel,  S.  A.,  Harrisburg. 
Hunter,  George  W.,  Harrisburg. 
Hutchinson, 8.  Pemberton,  Philadelphia. 
Hutter,  William  H.,  Harrisburg. 
Hutchins,  Thomas,  Wyoming. 
Huling,  G.,  Williamsport 
Huyck,  George,  Newl>erry. 
Hynicka,  George  A.,  Harrisburg. 

IngersoU,  Harry,  Philadelphia. 
Innis,  John,  Easton. 
Irwin,  James,  Philadelphia. 

Jamison,  Edward,  Newberry. 
Jamison,  L.,  Williamsport 
Jarrett,  John,  Hepburn. 
Jayne,  Eben  C,  Philadelphia. 
Je'flbrd,  A.  H.,  Wyoming. 
Jennison,  E.  P.,  Philadelphia. 
Jenkins,  G.  S.,  Wyoming. 
Jenkins,  Steuben,  Wyoming. 
Jetter,  Tuesley,  Bethlehem. 
Johnson,  William,  Easton. 
Jones,  Daniel,  Exeter,  Luzerne  oounty. 
Jones,  John  E.,  Williamsport 
Jones,  Samuel,  Williamsport 
Jones,  B.  F.,  Pittsburgh. 
Jones,  W.  H.,  Philadelphia. 
Jordan,  John,  Philadelphia. 
Jordan,  Thomas  J.,  Harrisburg. 

Kapp,  Amos  E.,  Northumberland. 
Koely,  Jerome,  Philadelphia. 
Keim,  George  DeB.,  Philadelphia. 
Keller,  John  S.,  Orwigsburg. 
Kennedy,  A.  L.,  M.  D.,  Philadelphia. 
Kennedy,  Thomas  B.,  Chambersburg. 
Kendig,  John,  Philadelphia. 
Kent,  E.  E.,  Syracuse,  New  York. 
Kepple,  John.'Harrisburg. 
Kettorleinus,  J.  W.,  Philadelphia. 
King ,  C.  M.,  White  Deer  Mills,  Centre 
county. 

King,  Alexander,  Pittsburgh. 
Kimbal,  Stephen,  Philadelphia. 
Kimball,  J.  M.,  Erie. 
Kinny,  I^,  Philadelphia. 
Kinsman,  William  H.,  Eastou. 
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Kinyon,  S.  C,  WilliamsporL 
K.ingsley,  J.  K.,  Philadelphia. 
Kir  by,  William  C,  Uarrisburg. 
Kirkpatriek,  John  D.»  North  Liberty, 
Mercer  county. 

Ivnapp,  D.  B.,  VVilliamsport 

Knight,  W.  H.,  I*hiladelphia. 

Knight,  Edwards.,  Philadelphia. 

Knipe,  Joseph  F.,  Harrisburg. 

Keller,  H.  M.,  Harrisburg. 

Kramer,  Philip,  Philadelphia. 

K  ray  bill,  Jacob  E.,  Marietta. 

Kunkle,  Benjamin  S.,  Harrisburg. 

Kohn,  William,  Harrihburg. 

Ijamberton,  Robert  A.,  Harrisburg. 
Liandreth,  Oliver. 
I^andreth,  Leopold. 
Landreth,  Hurnet,  Jr. 
Landreth,  S.  Phillips. 
Languerrene,  J*.  1^.,  Philadelphia. 
Ijafrance,  Isaac  T.,  Wyoming. 
Larvall,  Edward,  Easton. 
Lee,  Washington,  Jr.,  Wilkes-Barre. 
Leacock,  J.  Is.,  Wyoming. 
Leser,  Frederick  K.,  Philadelphia. 
Lehman,  M.,  Williamsport. 
Lemon,  John  A.,  HoUidaysburg. 
Lentz,  George  W.,  Williamsport. 
Lerch,  Frederick,  Easton. 
Levan  E.,  M.  D.,  Williamsport 
Line,  J.  M.,  A 11  en  town. 
Lippincott,  Edward,  Williamsport 
Logan,  Millard  F.,  Williamsport. 
Long,  H.  B.,  Pittsburgh. 
Long.  W.  J.,  Osceola. 
Longaker,  A.  B.,  Norristown. 
Longstreth,  John,  Bristol. 
Love,  Samuel,  Williamsport 
Lowe,  Blias  I*.,  Williamsport 
Lukenbaugh,  C,  A.,  Bethlehem. 
Lyon,  Thomas,  Williamsport 

Mattkey,  L.  A.,  Lock  Haven. 
Mahafley,  William  J.,  Newberry. 
Mahatl'ey,  Lindst^y,  Newberry. 
Mahatl'ey,  David,  Cogan  Station. 
Magan,  David,  New  Brighton. 
Magee,  George,  Philadelphia. 
Magee,  James,  Philadelphia. 
Marshall,  William,  Bellefonte. 
Martin,  George  H.,  Philadelphia. 
Martin,  Dewees  J^  Allentown. 
Marchard,  John,  Pittsburgh. 
Mark,  George  M.,  Harrisburg. 
Marvin,  Selden,  Erie. 
Marcy,  Ira,  Wilkes-Barre. 
Maxwell,  Jacob  S.,  Williamsport 
Mallor,  Thomas,  Philadelphia. 
Mellon,  Thomas,  Philadelphia. 
Meredith,  James  M.,  Calcium. 
Merrick,  George,  Northumberland. 
Metzar,  William,  Harrisburg. 
Messinger,  Samuel,  Easton. 
Middleton,  E.  P.,  Philadelphia. 
Middleton,  Richard,  Harrisburg. 
Miller,  Larr.,  Wayne,  Clinton  county. 
Miller,  J.  G.,  Harrisburg. 
Miller,  John  M.,  Hickory. 
Miller,  John  8.,  Huntingdon. 
Miles,  James,  Miles  Grove. 
Monday,  8.  S.,  Williamsport 
Montgomery,  J.  R,  Williamsport 
Montgomerv,  James,  Harrisburg. 
Monaghan,  R.  E.,  West  Chester. 
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Moore,  Wesley,  Newberry. 
Moore,  E.  B.,  West  Chester. 
Moore,  Andrew  M.,  Philadelphia^ 
Moore,  G.  M.,  Philadelphia. 
Morse,  Ij.  W.,  I-.edgedale. 
Morse,  IL  S.,  Williamsport 
Morris,  D.  B.,  Pittsburgh. 
Morrison,  S.  G.,  Williamsport 
Motter,  John,  ILirrisburg. 
Mudge,  Hiram,  Williamsport 
Muhlenberg,  II.  H..  Reading. 
Mum  ma,  David,  Harrisburg. 
Munday,  II.  F.,  Williamsport 
Mundell,  John,  Philadelphia. 
Murdock,  A.  ('.,  Pittsburgh. 
Mutchler,  John,  Eas(on» 
Meyers,  B.  F.,  Harrisburg. 
Myers,  Henry,  Forty  Fort 
Meyers,  Charles  E.,  Philadelphia. 
McAllister,  Archibald,  Springfield  Fur- 
nace. 

McOaine,  Daniel,  Allegheny  City. 
McCaughey,  J.  A.,  Philadelphia. 
McConkey,  EI  bridge,  Harrisburg. 
McClure,  A.  K.,  Philadelphia. 
.McCrea,  William  H.,  Philadelphia. 
McCormick,  Robert,  Montoursvillo. 
McCully,  Francis G.,  Philadelphia. 
McDonald,  Lewis,  Harrisburg. 
McDowell,  John,  Washington, 
McFarland,  John,  Ligonier. 
McFarland,  (ieorge  F.,  Harrisburg. 
MacKellar,  Thomas,  Philadelphia. 
McKean,  Samuel  M.,  VVilliamsport 
McKean,  H.  P.,  Philadelphia. 
McKean,  James  S.,  Pittsburgh. 
McLowell,  Lewis,  Williamsport 
McMinn,  J.  M.,  Williamsport 
McMickin,  J.  B.,  Williamsport 
McNish,  A.  L.,  Pittsburgh. 
McPherson,  Edward,  Gettysburg. 
McPhersou,  J.  S.,  Wilkins. 

Neilson,  Robert,  Philadelphia. 
Neiman,  D.  H.,  Easton. 
Newton,  G.  B.,  Springfield,  Delaware  oa 
Nicely,  George  W.,  Newbury. 
Nichols,  James,  WilliamspoVt 
Nichols,  W.  F.,  Williamsport 
Nissley,  John  F.,  Hummelstown. 
Nissley,  Joseph,  Harrisburg. 
Noble,  John,  Carlisle. 
Noble,  F.  W.,  Easton. 
Nutting,  Lyman,  Pine  Grove,  Schuylkill 
county. 

Oden welder,  H.  L.,  Easton. 

Olewine,  Benjamin,  Harrisburg. 

Opp,  George  S.,  Maryland,  Lycoming 

county. 
Ott,  liCander,  Harrisburg. 
Otsott,  Jacob  H.,  Harrisburg. 

Page,  A.,  Williamsport 
Palmer  Henry,  Avondale. 
Parsons,  H.  K.,  Harrisburg. 
Parsons,  Leroy,  Harrisburg. 
Parsons,  H.  C,  Williamsport 
Parsons,  Georce  W.,  Harrisburg. 
Parke,  John  E  ,  Pittsburgh. 
Parker  Samuel  J.,  Williamsport 
Patterson,  Robert  H.,  Pittsburgh. 
Patterson,  Lebanon  Church,  Allegheny 

county. 
Patterson,  John,  Glen  more. 
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Paxson,  J.  A. I  Philadelphia. 
Pemberton,  Ciittbrd,  Pittsburgh. 
Pennocli,  Samuel,  Konnett  Square, 
Peunock,  .Joseph,  Harrisburg. 
Perkins,  H.  .1.,  Williainsport. 
Perkins,  James  K.,  Lemar. 
Perrott,  W.  S.,  Philadelphia. 
Peters,  C.  P.,  Concordville. 
Peyson,  August,  Philadelphia. 
Phelps,  W.  H.,  Pittsburg). 
Phillips,  John,  Pittsburg 
Pollock,  Samuel,  William  sport. 
Polin,  Albert,  Wyoming. 
Pomrov,  John  L.,  Philadelphia 
Post,  (i.  S.,  WilliumsporL 
Porter,  John  F.,^'ew berry. 
Postiethwaite,  K.  S.,  Philadelphia. 
Potts,  K.  Channing,  Norristovvn. 
Pownell,  Ambrose,  IMiiladelpbia. 
Pratt,  Thomas,  Philadelphia. 
Presbury,  George  Ci.,  Jr.,  Philadelphia. 
Pntchett,  IJorrodale,  Fnizier. 
Pugh,  Charles  R,  Philadelphia. 
Purcell,  Sylvester,  liloomshurg. 
Pyle,  H.  C,  EatJton. 

Rank,  L.  D.,  Williamsport, 
Raymond,  James,  llarnsburg. 
Reed,  Alexander,  Lock  Haven. 
Reed,  James,  Harrisburg. 
Reed,  K.  W.,  Erie. 
Reeder,  Mrs.  A  H.,  Easton. 
Reigel,  James,  Easton. 
Rugliard,  James,  Jse wherry. 
Reighard,  Daniel,  Newberry. 
Reily,  John  A.,  llarrisburg. 
Reel,  Augustus,  Harrisburg. 
Reel,  John,  Harrisburg. 
Remmger,  W.  H.,  Williamsport 
Rhey,  (ieorge,  Millwood, 
Rhodes,  AVm.  A.,  I'hiladelphia. 
Richards,  Henry,  Easton. 
Richmond,  Wm.  H  ,  Carbon  dale. 
Risler,  J.  D.,  Philadelphia. 
Road,  Jacob,  Pittsburgh. 
RoJierts,  Algernon  S.,  Thiladelphia. 
Roberts,  Ge<»rge  15.,  Philadelphia. 

Robinson,  Philadelphiiu 

Rodgers,  Fairnian,  Philadelphia. 
Rodenbaugh,  James  S.,  iCaston. 
Rogers,  (^.'B.,  Philadelphia. 
Rogers,  C.  R.,  Philadelphia. 
Rogers,  Lucius,  Smethport 
Rogers,  Felix,  I'lttsburgh. 
Rook,  I).  N.,  Williamsport 
Ross,  William  S  ,  Wilkes-Barro. 
Roth,  Jeremiah,  A  lien  town. 
Rouse,  William  A.,  llarrisburg. 
Rowley,  Thomas  A.,  I'ittsburgli. 
Rudy,  Joseph,  Harrisburg. 
Rudman,  William  C.,  Philadelphia. 
Ruggles,  A.  C,  Williamsport 
Runk,  William  M.,  Philadelphia. 
Rupp,  H.  S.,  Shiremanstown. 
Rulter,  Nathaniel,  Wilkes-Harre, 
Rutherford,  Abner,  Harrisburg. 
Rutherford,  John  IJ.,  Harrisburg. 
Rutherford,  W.  F.,  Harrisburg. 
Rutherford,  William  S.,  Harrisburg. 
Rutherford,  F,  W.,  Ilarrisliurg. 
Rutherford,  J.  F  ,  llarrisburg. 
Rutherford,  Silas  15.,  Harrisburg. 
Rutherford,  J.  Q.  A..  Harrisburg. 
Itutherford,    S.    Parke,  Cochranville, 
Chester  txmnty. 


Sax  ton  J.  O.,  Mechanicsburg. 

Savery,  Pol  eg  B.,  Philadelpiiio. 

Scliali,  David,  Norristown. 

Schreibci,  O.  L.,  Laubach. 

Schreiner,  J.  W.,  Lewisburg. 

Schasley,  J.  B.,  Wyoming. 

Scull,  Gideon,  Philadelphia. 

Scott,  John,  Pittsburgh. 

Scott,  W.  11.,  Philadelphia. 

Seitz,  George,  Easton. 

Seitz,  Frederick,  Easton. 

Seller,  Daniel  W.,  Harrisburg. 

Seltzer,  George  Ij.,  Myer^town. 

Serch,  David,  Easton. 

Shatter,  Wm.  S.< llarrisburg. 

Shaner,  Jetterson,  Westchester. 

Sharp,  James  W.,  Philadelphia. 

Sharp,  John,  Jr.,  Wyoming. 

Sharpless,  S.  J.,  Street  Road,  Chester 

county. 
Shaw,  llugh,  Jersey  Shore. 
Shefller,  A.  G.,  Williamsport 
Sheets,  J.  II,  Van,  Orwig^burg. 
Shoemaker,  B.  A.,  Philadelphia. 
Shoemaker,  William  M.,  Wyoming. 
Shoemaker,  William  S.,  Wyoming. 
Shoemaker,  Elijah,  Kingston. 
Shoemaker,  John  J.,  Harrisburg. 
Showers,  Jesse,  Raucii  (iap. 
Shyrock,  W.  Knight,  Philadelphia. 
Sigman,  Janies,  Easton. 
Silkinan,  W.  M.,  Scran  ton. 
Silvertliorn,  M.  H.,  Fair  view,  Erie  county. 
Simon  John  B.,  Harrisburg. 
Singer  Manufacturing  Company,  Philor 

delphia. 
Singerly,  W.  M.,  Philadelphia. 
Slade,  Alfred,  Philadelphia. 
Small,  Henry,  York. 
Smith,  (ieorge  Handy,  Philadelphia. 
Smith,  Daniel,  Jr.,  Philadelphia. 
Smith,  Philip  L.,  Philadelphia. 
Smith,  William  B.,  Philadelphia. 
Smith,  Mahton  K.,  Philadelphia. 
Smith,  H.  K.,  Philadelpliia. 
Smith,  J  B.,  Dunmore. 
Smith,  Henry  B.,  Williamsport 
Smith,  Thouias,  Williamsport 
Smith,  Daniel  W.,  Wiiliamsi)ort. 
Smith,  J.  B.,  Plymouth. 
Smith,  James  W.,  Newberry. 
Smith,  J>  D.  L.,  Mill  Hall. 
Smith,  (»eorge.  New  York  city. 
Smith,  Jacob,  Harrisburg. 
Snow,  Edward  K.,  Philadelphia. 
Snyder,  Daniel  W.,  Easton. 
Sower,  F.  I).,  Norristown. 
Spencer,  S.  S.,  Lancaster. 
Speer,  William  W.,  Pittsburgh. 
Stambaugh,  S.  ('.,  I^ancaster. 
Starr,  Isaac,  Pliiladelphia. 
Stavely,  J.  Thomas,  Philadelphia. 
Stearns,  L.  L.,  Williamsjort 
Steel,  John  M.,  Greensburg. 
Steel,  William,  Grc»<^'nsburg. 
Stephens.  Z,,  Scranton. 
Stewart,  Robert,  Li  mar. 
Stokes,  T.  P.  C.,  Philadelphia. 
Strouble,  Jacob,  Zion,  Centre  county. 
Stuart,  George  IL,  Philadelphiai. 
Sturdevant,  E.  J.,  Wvoming. 
Sturdevant,  E.  W.,  \Vilkes-Barre. 
Swan,  Rufus  C,  Williamsport. 
Swift,  Joseph,  Philadelphia. 
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Tagf^art,  David,  Northumberland. 
Ta^feer,  Thomas  T.,l*hiladelpliia. 
TattJiam,  H.  R,  Philadelphia. 
Xatliam,  George  N.,  Philadelphia. 
Taylor,  Benjamin  II.,  Williamsport 
Taylor,  Horace  E.,  Williamsport. 
Taylor,  William,  Womelsdorf, 
Taylor,  B.  Frank,  Womelsdorf. 
Taylor,  George  R.,  Womelsdorf! 
Teii^plin,  James  R.,  Easton. 
Texiiplin,  Wm.,  Ilarrisburg. 
Tliatcher,  Richard,  Marsh,  Chester  co. 
Tliayer,  Russell  A.,  AUentown. 
Thompson,  John  I.,  Half  Moon,  Centre  co. 
Tliompson,  N.  B.,  Philadelphia. 
Tl\omp8on,  James,  Cogan  Station. 
Thompson,  Frank,  Philadelphia. 
Thomas,  Richard,  Whitford,  Chester  ca 
Tinsmann,  Garrett,  Williamsport 
Towers,  William  II.,  Philadelphia. 
Touzand,  Monsieur  J.,  Chateau  Ray. 
Tripp,  Ira,  Scran  ton. 
Trump,  Edward  D.,  Jersey  Shore, 
Twaddell,  L.  H.,  Philadelphia. 
Tyson,  Carrol  8.,  Norristown. 

Updegraff,  A.,  Wilkes- Barre. 
U  pdegraff,  Thomas,  Newberry. 
Updegraft",  Daniel,  Newberry. 
Updegraft,  Derrick,  Newberry. 
Urgnehart,  John,  Wilkes-Barre. 
Unger,  John  G.,  Harrisburg. 

Van  Buskirk,  S.,  Williamsport. 
Vandyke,  James,  Northumberland. 
Van  Leer,  Isaac,  Wallace,  Chester  ca 
Vanscoy,  Daniel,  Wyoming. 
Vanvoorhia,  H.  B.,  Pittsburgh. 
Vanvorce,  John,  Williamsport 
VoUmer,  Charles  F.,  Philadelphia. 
Vongea,  James  C.,  Philadelphia. 

Wagner,  Louis,  Philadelphia. 
Waggoner,  John  A.,  Harrisburg. 
Wait,  B.,  Williamsport 
Walker,  George,  Montrose. 
Walker,  R.  J.  C,  Williamsport 
Walters,  Towijsend,  West  Chester. 
Walter,  D.  J.,  Blooms  burg. 
Wallace,  W.  W.,  Pittsburgh. 
Wal lower,  John,  Harrisburg. 
Wanamaker,  William  H.,  J'hiladelphla. 
Washington,  W.  P.,  Shamokin. 
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Waterman,  Joseph,  Philadelphia. 
Waterman,  Albert  G.,  Philadelphia. 
Watts,  Frederick,  Carlisle. 
Watson,  Joanna,  Philadelphia. 
Watson,  Oliver,  Williamsport 
Watson,  H.  W.,  Williamsport 
Weaver,  H.  A.,  Philadelphia. 
Weaver,  M.  B.,  Williamsport 
Weikhoiser,  Enos,  Easton. 
Welsh,  John,  Philadelphia 
Welsh,  Samuel,  Philadelphia. 
Welsh,  J.  Low  be r,  Philadelphia. 
Welch,  Benjamin  G.,  Hughesville. 
Welch,  Benjamin  G.,  Hughesville. 
Wescott,  Thomas  S.,  Ashland. 
Wetz,  Thomas  H.,  N'orristown. 
Whitman,  Thomas  J.,  Philadelphia. 
Whitman,  Horace  F.,  Philadelphia. 
White,  John,  Williamsport 
Why,  John,  Jr.,  Pittsburgh. 
Wible,  William,  Gettysburg. 
Williams,  Sites,  Wilkes-Barre. 
Williams,  E.  C,  Harrlsburj. 
Wilhelm,  A.,  York. 
Wilhelm,  J.  Schall,  York. 
Wilson,  D.  Y.,  Green  Tree,  Chester  co. 
Wilson,  8.  L.,  Philadelphia. 
Wingard,  Samuel  C,  Williamsport 
Wolf,  William,  Harrisburg. 
Wolf,  Peter,  Williamsport 
WoUinger,  Levi,  Harrisburg. 
Wood,  James,  Williamsport 
Wood,  Robert,  Philadelphia. 
Wood,  Thomas,  I*enningtonville. 
Wootlhaus,  Samuel,  Plymouth. 
Woodward,  John  V.,  W  illiams])ort 
Wright,  Joshua,  W^arthington  co. 

Yeager,  Joseph,  Philadelphia. 

Yeaton,  William  H  ,  Philadelphia. 

Young,  Alexander,  Philadelphia. 

Young,  William,  Easton. 

Young,  James,  Middletown. 

Young,  Hiram,  York. 

Young,  John,  Jr.,  Ewing  Mills,  AU©- 

glieny  co. 
Young,  A.  P.,  Millville,  Columbia  ca 
Youngman,  George  W.,  Williamsport 

Zerbo,  Cyrus,  Harrisburg* 
Zeigler,  .John  H.,  Harrisburg. 
Zimmerman,  A.  M.,  Harrisburg. 
Zimmerman,  F.,  Williamsport 
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AN  ACT 


Incorporators. 


Title. 


Oorporate  powert. 


Annual  Income. 


Dlspoeal  of  mune. 


To  incorporato  tho  Pennsylvania  State  Agricultural  Society. 

Section  1.  Be  it  enacted  hj  the  Senate  and  House  of 
Representatives  of  the  Commomoealth  of  Pennsylvania 
in  General  Assembly  mety  and  it  is  hereby  enacted  h*j 
the  authority  of  the  same^  That  George  W.  Woodward, 
James  Irvin,  E.^\.  Thompson,  Frederick  Watts,  T.  J. 
Bingham  and  others,  who  have  subscribed  the  constitu 
tion  lately  adopted  by  a  convention  assembled  at  Har 
risburg  to  improve  the  condition  of  agriculture,  horti- 
culture and  the  household  arts,  be  and  they  are  hereby 
created  a  body  politic  and  corporate  in  law  by  the  name 
of  ''The  Pennsylvania  State  Agricultural  Society,"  and 
by  that  name  shall  have  perpetual  succession,  and  have 
capacity  to  sue  and  be  sued,  and  may  have  a  common 
seal,  which  at  their  pleasure  may  alter  or  renew.  They 
may  take,  by  gift,  grant,  devise,  bequest  or  otherwise* 
lands  and  tenements,  goods  and  chattels  necessary  for 
all  the  purposes  for  which  the  Society  was  instituted  : 
Provided^  The  annual  income  therefrom  shall  not  exceed 
ten  thousand  dollars,  independent  of  annual  contribu- 
tions by  members,  and  the  same  to  convey,  lay.  out, 
apply  and  dispose  of  for  the  benefit  of  the  said  Society 
as  thev  under  their  charter  and  by-laws  may  direct. 

Section  2.  That  the  members  of  the  said  corporation 
shall  have  power  to  make  and  enforce  such  constitution 
and  by-laws  as  may  be  necessary  for  the  good  govern^ 
ment  of  the  Society,  and  the  same  from  time  to  time  to 
revoke,  alter  and  amend,  as  they  may  think  proper : 
Provided^  That  the  same  shall  not  be  inconsistent  with 
•  the  constitution  and  laws  of  this  State, 
mate  appropriation  SECTION  3.  That  the  sum  of  two  thousaud  dollars,  out 
of  any  money  in  the  treasury  not  otherwise  appropriated, 
be  and  the  same  is  hereby  appropriated  to  the  said  So- 
ciety; and  annually  hereafter  a  sum  of  equal  amount 
to  that  paid  by  the  members  thereof  into  its  treasury, 
affidavit  of  which  fact,  and  the  amount  so  raised  by  the 
treasurer  of  the  Society,  being  first  filed  with  the  State 
Treasurer :  Provided^,  Such  sum  shall  not  exceed  two 
thousand  dollars  in  any  one  year. 

Section  4.  That  when  any  number  of  individuals  shall 
organize  themselves  into  an  agricultural  or  horticultural 
society,  or  any  agricultural  or  horticultural  society  now 
organized  within  any  of  the  counties  of  this  Common- 
wealth shall  have  adopted  a  constitution  and  by  laws  for 
their  government,  elected  their  officers,  and  raised  annu- 
ally, by  the  voluntary  contribution  of  its  members,  any 
sum  of  money  which  shall  have  been  actually  paid  into 
their  treasury  for  the  purpose  of  being  disbursed  for  the 
promotion  of  agricultural  knowledge  and  improvement 


Oovnty  agrlcnltoral 
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and  that  fact  be  attested  by  the  affidavit  of  their  presi- 
dent and  treasurer,  filed  with  the  com  mission  er6  of  the 
county,  the  said  county  society  shall  be  entitled  to  re- 
ceive annually  alike  sum  from  the  treasurer  of  their  said 
county :  Provided^  That  said  annual  payment  out  of  the 
county  funds  shall  not  exceed  one  hundred  dollars: 
JPnrovided  further^  That  but  one  such  society  in  any 
county  shall  be  entitled  to  receive  such  appropriation 
in  any  one  year  under  this  act. 

Section  5.  That  the  President  of  the  Pennsylvania 
State  Agricultural  ISociety,  who  shall  receive  or  expend 
any  of  the  moneys  hereby  appropriated,  shall  annually, 
on  the  first  Monday  of  January,  transmit  to  the  Governor 
of  the  Commonwealth  a  detailed  account  of  the  expen- 
diture of  all  the  moneys  which  shall  come  into  his  hands 
under  this  act,  and  stating  to  whom  and  for  what  pur 
pose  paid ;  and  a  copy  of  the  said  report  shall  be  trans- 
mitted to  the  Legislature  at  as  early  a  day  as  practica- 
ble, and  the  original  shall  be  filed  in  the  office  of  the 
Secretary  of  the  Commonwealth.    And  the  presidents 
of  the  several  count>  agricultural  societies  shall  annu- 
ally transmit,  in  the  month  of  December,to  the  Executive 
Committee  of  the  Pennsylvania  State  Agricultural  So- 
ciety, all  such  reports  or  returns  as  they  are  required  to 
demand  and  receive  irom  applicants  for  premiums,  to- 
gether with  an  abstract  of  their  proceedings  during  the 
year.   This  act  shall  at  all  times  be  within  the  power 
of  the  Legislature  to  modify,  alter  or  repeal  the  same. 
JOHN  CESSNA, 
Speaker  of  the  House  of  Representatives. 

BENJAMIN  MATTHIAS, 

Speaker  of  the  Senate. 
Approved:  The  twenty-ninth  day  of  March,  Anno 
Domini  one  thousand  eight  hundred  and  fifty-one. 

WM.  F.  JOHNSTON. 


Coimtj  appropjia- 

UOD. 


T.lmHaHom. 
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CONSTITUTION  AND  BY-LAWS 

OF  THE 

Pennsylvania  State  AgriculturalSociett 


TlUe. 
Objects. 


Members. 


LdtB  Members. 


The  name  of  the  Society  shall  be  the  Pennsyl- 
vania State  Agricultural  Society.  The  objects  of 
this  Society  are  to  foster  and  improve  agriculture,  hor- 
ticulture, and  the  domestic  and  household  arts. 

Who  are  Members. 

Section  1.  The  Society  shall  consist  of  all  such  'per- 
sons  as  shall  pay  to  the  Treasurer  not  less  than  two 
dollars,  and  annually  thereafter,  not  less  than  two  dol- 
lars; and  also,  of  honorary  and  corresponding  mem- 
bers, the  names  of  the  members  to  be  reconied  by 
the  Secretary. 

The  officers  of  county  agricultural  societies  in  this 
State,  or  delegations  therefrom,  shall  be  members  ex- 
officio  of  this  Society. 

The  payment  of  fifty  dollars  shall  constitute  life 
membership,  and  exempt  the  members  so  contributing 
from  all  annual  payments. 


OfiQcers. 


Qgj^j^  Section  2.    The  officers  of  this  Society  shall  be  a 

President,  Vice  President  from  each  congressional  dis- 
trict, tliree-fourths  of  whom  shall  be  practical  agricul- 
turists or  horticulturists,  a  Treasurer,  a  Corresponding 
Secretary,  a  Recording  Secretary,  a  Librarian,  an  Ag- 
ricultural Chemist  and  Geologist,  and  such  assistants  as 
the  Society  may  find  essential  to  the  transaction  of  its 
business;  an  Executive  Committee,  consisting  of  the 
above-named  officers,  five  additional  members,  with  the 

When  elected.  ex  Prcsidcnts  of  the  Society,  all  of  whom  shall  be  elected 
at  the  annual  meeting  in  January  by  the  qualified 
members  of  the  Society. 


Of  the  President. 


Prwidonra  dudes.      SECTION  3.    The  President  shall  have  a  general  super- 
intendence of  all  the  affairs  of  the  Society. 
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First  Vice  President. 


That  at  the  annual  election  of  this  Society  there  shall  ^^^^^^^1^' 
be  elected  from  one  of  the  number  of  Vice  Presidents  preaident 
one  of  said  officers  to  act  as  first  Vice  President, 
whose  duty  it  shall  be  to  act  as  President  in  case  of 
absence  or  the  death  of  the  President. 


That  whenever  the  number  of  ex-Presidents  exceeds  Ex-prerfdeniB. 
five  (5),  the  name  receiving  the  lowest  number  of  votes 
shall  be  the  one  dropped  from  the  list  of  officers. 


It  shall  be  the  duty  of  the  Vice  Presidents  to  take  DnuegofvioePrert- 
charge  of  the  affairs  of  the  association  in  their  several 
districts;  to  advance  all  its  objects,  to  call  upon  farm- 
ers to  report  as  to  the  condition  of  agriculture  in  their 
neighborhood ;  to  ask  for  information  as  to  the  modes 
of  cultivation  adopted  by  different  farmers;  and,  as 
far  as  in  their  power,  to  make  known  the  resources  of 
their  districts,  the  nature  of  its  soil,  its  geological  char- 
acter, and  all  such  matter  as  may  interest  farmers  in 
every  part  of  the  State. 


The  Treasurer  shall  keep  an  account  of  all  moneys  Dutioa  oi  Treasure 
paid  into  his  hand,  and  shall  pay  bills  when  audited 
and  approved  by  the  Executive  Committee.  Each 
order  for  payment  must  be  signed  by  the  President  or 
chairman  of  the  Executive  Committee. 


The  duty  of  this  officer  shall  be  to  invite  a  correspond-  douo^  of  oorr.- 
ence  with/all  persons  interested  in  agriculture,  whether  spoudingsocretary. 
in  the  State  of  Pennsylvania  or  elsewhere,  but  espe- 
cially with  our  consuls  in  foreign  countries,  that  new 
seeds,  vegetables,  or  live  stock  may  be  introduced,  and 
their  fitness  for  cultivation  and  propagation  in  our  cli- 
mate be  tested.  At  each  stated  meeting  of  the  Society 
he  shall  read  his  correspondence,  which  shall,  either 
the  whole,  or  such  parts  as  may  be  selected  by  the  So- 
ciety, form  a  portion  of  the  transactions.  He  shall  also 
correspond  with  the  President  or  other  officers  of  each 
State  society  in  the  United  States,  at  least  twice  in  the 
year,  for  the  purposes  of  combined  and  mutual  action, 
and  to  be  informed  of  the  results  and  progress  of  each 
other's  efforts;  also,  to  invite  mechanics  to  forward 
naodelp  or  implements  for  examination  or  trial. 


The  Recording  Secretary  shall  keep  the  minutes  of  DatieBof  Beoonun* 
the  Society  and  of  the  Executive  Committee.    At  the  secretary, 
close  of  each  year  he  shall  prepare  for  publication  such 


Ex-Presidents. 


Of  the  Vice  Presidents. 


Treasurer. 


Oorrespondingr  SeoretaJTr. 


Recording  Secretary. 
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Pow6r8  of  B6cx>rd- 
ing  Secretary. 


The  Recording  Secretary  shall  have  power  to  approve 
of  such  bills  and  contracts  as  he  is  authorized  to  make^ 
and  the  Treasurer  shall  pay  the  same. 


liibrariaji. 


DoOeBof  librarian. 


The  Librarian  jshall  take  charge  of  all  <x)ok8,  pamph- 
lets, &c.,  belonging  to  the  Society,  and  shall  act  as  cu- 
rator to  preserve  seeds,  implements,  or  whatever  prop- 
erty the  Society  may  possess. 

In  case  of  the  death  of  any  of  the  oflScers  of  this 
Society,  the  President  shall  have  power  to  fill  the  va- 
cancy by  appointment  until  the  next  annual  meeting 
of  the  Society. 


DoUes  of  ExoootlTe 
Oocnmlttee. 


Qnoram 
live  Oon 


of  Exeoa- 
Oommitiee. 


Special  meetliigB  of 
Society. 


Executive  Oommittee  and  Quorum. 

The  Executive  Committee  shall  transact  the  business 
of  the  Society  generally ;  shall  superintend  and  direct 
the  publication  of  such  of  the  reports  and  transactions 
as  they  may  deem  proper,  and  shall  designate  the  time 
and  places  for  annual  exhibitions,  regulate  the  expen- 
ditures, examine  all  accounts,  and  keep  such  general 
charge  of  the  affairs  of  the  Society  as  may  best  pro- 
mote its  interests. 

They  shall  select  their  own  chairman,  and  meet  quar- 
terly, and  at  any  other  time  when  convened  by  the 
President;  five  members  shall  form  a  quorum. 

They  shall  call  special  meetings  of  the  Society  when 
necessarv. 


Anunal  meeting  of 
Hoolely— when  held. 


Mode  of  elerttlng 
oAoeia. 


General  and  epedal 


QDonnn  of  Soototy. 


Annual  Meetinsr  of  the  Sooiety  and  QuoruxxL 

Section  4.  The  Society  shall  meet  annnally,  on  the 
third  Wednesday  of  January,  at  Harrisburg,  when  all 
the  oflScers  of  the  Society,  not  otherwise  appointed, 
shall  be  elected  by  ballot  for  the  ensuing  year,  ana 
until  another  election.  The  polls  shall  be  opened  at  10 
A.  M.  and  close  at  12  o'clock  m.,  when  the  result  of  the 
election  shall  be  announced.  They  shall  also  hold  a 
general  meeting  at  the  time  of  the  annual  exhibition, 
and  special  meetings  whenever  convoked  by  the  Exe 
cutive  Committee. 

Fifteen  members  shall  form  a  quorum  for  the  tran- 
saction of  business,  but  no  member  in  arrears  shall  be 
entitled  to  the  privileges  of  the  Society. 


Qualifications  of  Voters. 

Section  5.  No  annual  member  hereafter  shall  be  en- 
titled to  vote  for  the  election  of  officers  of  the  Penn- 
sylvania Stat«  Agricultural  Society  unless  he  shall  have 
been  a  member  of  the  previous  State  fair,  and  in  de- 
fault of  a  State  fair,  then  three  months'  previous  mem- 
bership shall  be  necessary. 
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Section  6.  No  one  shall  be  eligible  to  office  here-  mugfttrnw. ' 
after  who  has  not  obtained  a  right  to  vote  under  section 


Section  7.   This  Constitution  may  be  altered  or  Aitentioiit  and 
amended  at  the  annual  meetings  in  January,  by  a  vote  ^£5SS2r7to. 
of  two-thirds  of  the  members  in  attendance. 

All  amendments  to  the  Constitution,  to  be  voted  Most  be  rabmittad 
upon  at  the  annual  meeting  of  the  Society  in  January,  ^£1!°^^* 
must  be  submitted  to  the  meeting  of  the  Executive 
Committee  in  September  preceding  said  annual  meet- 
ing. 


five. 


Alterations. 
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TRANSACTIONS  OP  THE  PENNSYLVANIA 
STATE  AGKICULTUKAL  SOCIETY,  1887. 


Harrisburg,  January  18,  1887 — 7.30    clock  p.  m. 

The  meeting  of  the  Executive  Committee  was  called  to  order  by 
President  Wilhelm.  The  following  members  were  present :  Messrs. 
Paxson,  Chambers,  Branson,  A.  Kutherford,  Barto,  Holstein,  J.  B. 
Rutherford,  Taylor,  Taggart,  Haldeman,  Ziegler,  Miller,  Tripp,  Ken- 
nedy, McConkey  and  Seller. 

The  minutes  of  the  former  meeting  were  read  and,  on  motion,  ap- 
proved. Letters  from  the  following  officers,  Messrs.  Mackey,  Shaner, 
McDowell.  Kirkpatrick,  Neiman  and  Speer,  regretting  their  inability 
to  be  present,  were  then  read. 

Mr.  Branson  submitted  the  following  report  on  experimental  seed 
planting : 

OUB  CEREALS. 

Fifth  annual  report  of  the  Chester  County  Committee,  appointed  by 
the  State  Agricultural  Society  to  conduct  experimental  plots  of  the 
various  cereals  best  adapted  to  our  soil  and  climate : 

Mr,  President  and  Gentlemen  of  the  State  Agricultural  Society : 

Your  committee  appointed  to  conduct  plots  of  cereals,  &c.,  would 
most  respectfully  submit  this,  the  filth  annual  report,  as  the  result  of 
a  careful  series  of  experiments  representing  many  the  most  approved 
sorts  especially  adapted  to  our  climate.    The  varieties  of 

Wheat 

were  selected  for  the  year  188fi,  namely:  Plot  No.  1,  Russian  wheat  j 
No.  2,  Hybrid  Mediterranean;  No.  3,Landreth  wheat;  No.  4,  Martin's 
Amber;  No.  5,  Deitz  Longberry ;  No.  6,  Golden  Prolific,  all  of  which 
were  drilled  September  20, 1886,  with  an  improved  Chalfant  drill.  Con- 
ditions as  to  soil,  fertilizing,  &c.,  about  the  same.  Suffice  to  say,  that 
early  spring  and  almost  up  to  harvest  time  the  rainfall  was  greater 
than  has  been  experienced  for  many  years,  making  all  the  conditions 
of  growth  so  favorable  that  the  enormous  growth  of  straw  prematurely 
lodging  had  a  serious  tendency  to  lessen  the  bushels  per  acre,  both 
wheat  and  oats. 

Of  the  Russian  wheat  we  harvested  on  plot  1  thirty-seven  bushels 
per  acre.  Plot  No.  2,  Hybrid  Mediterranean,  thirty  bushels  ten 
pounds.  No.  3,  Landreth  wheat,  thirty-one  bushels  thirty -two  pounds. 
No»  4,  Martin's  Amber,  thirty-four  bushels  nine  pounds.  No.  5,  Deitz 
Long  Berry,  twenty-nine  bushels  seventeen  pounds.  No. -6,  Golden 
Prolific,  twenty-eight  bushels  twenty-one  pounds,  all  cutand  harvested 
in  good  condition.  Not  only  a  liberal  dressing  of  barnyard  manure 
was  applied,  but  in  addition  three  hundred  pounds  of  a  high  grade 
commercial  fertilizer  to  the  acre.  The  showing  in  this  test  seemed 
to  be  in  favor  of  the  Russian  wheat,  not  only  for  its  producing  quali- 
ties, but  for  stifl'ness  of  straw,  whilst  the  Hybrid  Mediterranean  nearer 
approached  the  Old  Mediterranean  as  for  quaUty  of  kernels.  The 
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Deitz  Long  Berry  is  also  of  a  good  grade  for  roller  process  of  manu- 
facturing Hour.  Altogether  the  above  sorts  proved  entirely  a  success, 
the  difference  in  yield  and  quality  being  slight,  as  above  stated.  The 
Russian  wheat,  however,  made  the  best  showing,  all  of  which  was 
harvested  in  good  condition.  . 


Not  having  any  new  special  variety  for  our  plots  last  spring  we 
sowed  our  entire  enclosure — twelve  acres — with  the  Welcome.  These 
oats  have  given  us  such  results  that  we  have  discarded  all  other  vari- 
eties. Our  yield  of  bushels  the  a,cre  for  1886  falls  short  of  the  yield 
of  1885,  it  being  for  that  year  ninety-two  bushels  twenty-three  pounds 
to  the  acre. 

As  we  have  previously  stated,  the  immense  growth  of  straw  lessened 
the  bushels  of  seed,  much  of  it  standing  from  six  to  seven  feet  high. 
Seven  hundred  bushels,  the  crop  of  1885,  was  sold  in  a  home  market 
for  one  dollar  per  bushel. 


This  crop  upon  our  various  plots  gives  us  good  results,  especially  our 
own  particular  variety,  a  mixed  corn  with  large  cob  and  deep  grain. 


The  field  timothy  sod  had  a  light  dressing  with  stable  manure  in  the 
late  fall  and  early  spring,  plowed  down  during  the  months  of  March 
and  April,  thoroughly  pulverized  and  drilled  in  May  10  and  11,  to- 
gether with  three  hundred  pounds  the  acre  for  commercial  fertilizer, 
the  grains  spaced  thirteen  inches  apart  in  the  row.  and  distant  three 
and  one-half  feet  between  rows.  Yield,  ninety-five  Dushels  the  acre  of 
solid  marketable  corn,  samples  of  which  will  accompany  this  report. 

Our  experiments  for  the  year  1886  have  more  than  rewarded  us  for 
the  labor  bestowed,  aside  from  the  small  remuneration  for  our  surplus 
products  in  the  market.  We  have  the  satisfaction  of  being  able  from 
our  annual  experiments  to  sow  and  plant  intelligently  such  seeds  as 
seem  best  adapted  to  our  soil  and  climate. 

All  of  which  is  respectfully  submitted. 


January  18,  1887 

Mr.  Paxson  presented  to  this  committee  proposed  amendments  to 
the  Constitution  to  be  submitted  for  the  Society's  action  to-morrow. 
The  same  having  been  reported  to  a  joint  meeting  of  the  Executive 
Committee  and  committee  of  arrangements  in  Philadelphia,  October 
9th,  1886. 

The  same  were  read  for  the  information  of  this  body. 

A  circular  letter  addressed  to  the  officers  and  members  of  this  So- 
ciety requesting  them  to  favorably  infiuence  their  Senators  and  Rep- 
resentatives for  an  appropriation  to  aid  this  Society,  was  read  and 
ordered  to  be  inserted  in  the  minutes  as  follows : 


Oats. 


Com. 


Prepaxation  of  the  Ground. 


David  H.  Branson, 

Committee, 
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Ofpicb  op  the  Pennsylvania  State  Agricultubal  SociETy, 

Harrisburg,  Pa.,  December  29th^  188€. 

DeabSir:  The  Pennsylvania  State  Agricultural  Society,  of  which 
you  are  a  member,  has  expended  a  large  sum  of  money  in  the  erection 
of  buildings  on  its  grounds  at  Philadelphia,  which  was  done  in  obe- 
dience to  a  general  public  demand,  by  selecting  a  convenient  location 
for  a  term  of  years  and  of  easy  access,  to  afford  the  farmers  the  best 
facilities  for  the  display  of  stock  and  other  agricultural  products. 

The  Society  although  chartered  by  an  act  of  the  Pennsylvania  Leg- 
islature, is  not  a  stock  company,  it  has  no  stockholders,  nor  salaried 
officers,  except  the  Secretaries  and  Treasurer.  All  its  net  profits  are 
expended  in  the  payment  of  premiums  and  to  promote  the  broad  in- 
terests cf  agriculture.  It  has  done  much  for  the  promotion  of  the 
agricultural  interests  in  Pennsylvania.  It  has  paid  about  ^200, 000  in 
cash  premiums.  It  expended  $10,000  at  the  International  Wool  Ex- 
hibition in  1880.  It  voluntarily  contributed  $14,000  to  the  Pennsyl- 
vania State  Agricultural  College,  and  it  has  expended  upward  of 
$100,000  in  the  erection  of  buildings,  etc.,  on  its  grounds  at  Philadel- 
phia; consequently  it  has  incurred  a  large  debt.  To  relieve  it  from  its 
present  financial  embarrassment,  a  bill  will  be  presented  at  the  meet- 
ing of  the  Legislature  in  January  next  for  an  appropriation  for  the 
relief  of  the  Society.  I  therefore  appeal  to  you  to  exert  your  personal 
influence  with  the  Representatives  from  your  district,  to  the  Leg- 
islature of  Pennsylvania,  in  behalf  of  the  Society  to  support  the  bill 
for  an  appropriation  when  presented  for  their  consideration. 

Yours  truly, 

A.  WiLHELM,  President. 

President  Wilhelm  submitted  a  statement  showing  the  financial 
condition  of  the  society  and  explained  to  this  committee  the  amount 
of  labor  performed  by  the  committee  of  arrangements  in  the  past  two 
years.  In  1885  an  agreement  was  made  with  the  Society  of  Arts  of 
Philadelphia  by  which  the  main  building  and  annexes  were  trans- 
ferred to  that  organization,  and  an  exhibition  of  three  weeks,  open 
day  and  night,  was  held,  which  required  this  Society  to  expend  a  large 
sum  of  money.  The  result  of  this  was  most  unfortunate.  A  clause 
in  the  agreement  required  it  to  be  submitted  to  the  annual  meeting 
of  the  Society  in  1886  for  confirmation.  This  was  not  agreed  to  and 
the  agreement  then  became  null  and  void.  The  exhibition  made 
money  the  first  and  second  weeks,  but  the  last  week  was  a  failure,  and 
all  monev  made  previously  was  lost.  The  entire  indebtedness  is  ifow 
$77,711  47. 

The  question  of  securing  aid  from  the  Legislature  was  then  dis- 
cussed at  length  and  the  secretary  was  directed  to  send  circular  letters 
to  the  officers,  and  request  them  to  forward  them  to  their  representa- 
iives,  asking  for  an  appropriation  of  $50,000. 

On  motion  adjourned. 

D.  W.  Seiler,  Secretary. 
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SOCIETY  MEETING. 


Harrisburg,  Pa.,  Wednesday,  January  19^  1887. 

At  ten  o'clock  a.  m.,  the  Pennsylvania  State  Agricultural  Society 
-convened  in  their  office  in  the  Telegraph  building. 

Mr.  Seller  moved  that  Mr.  Bergner  act  as  chairman  of  the  meeting, 
iw^hich  was  unanimously  agreed  to. 

Mr.  Bergner,  on  taking  the  chair,  said :  I  thank  you  for  the  par- 
tiality which  you  have  shown  me  on  this  occasion,  for  there  are  others 
here  who,  I  think,  are  better  able  to  perform  the  duties  required.  I 
will  now  simply  call  the  meeting  t6  order,  and  say  that  we  are  ready 
to  proceed  with  the  business. 

Mr.  D.  H.  Branson  was  appointed  judge,  and  Tobias  Barto  and 
William  Taylor  tellers  to  conduct  the  annual  election  for  officers. 

A  motion  that  General  Louis  Wagner,  J.  T.  Stavely  and  W.  W. 
Holstein  act  as  a  committee  to  audit  the  accounts  of  the  treasurer 
^as  made.  General  Wagner  declined  to  act,  when  S.  A.  Hummel 
was  substituted,  and  the  motion  agreed  to. 

The  ballot  was  had  and  continued  until  twelve  o'clock  3i.,  when  it 
was  announced  closed.  The  judge  and  tellers  announced  the  follow- 
ing result: 

President 


Al.  Wilhelm,  44  votes. 

First  Vice  President 

IVm.  M.  Singerlv,  10 

J.  A.  Paxson,    *  33 

Vice  Presidents. 

1.  George  Blight,   42  " 

2.  L.  H.Twaddell,  42 

^.  Joseph  E.  Gillingham,  30 

Thomas  H.  Downing,   12  " 

4.  Wm.  M.  Singerlv,  44  " 

5.  G.  Handv  Smith  44  " 

6.  David  H.  Branson,  44 

7.  William  H.  Holstein,  44 

8.  Tobias  Barto,  44  ^' 

9.  B.  J.  McGrann,  44  " 

^0.  Daniel  H.  Neiman,  44  " 

11.  D.  J.  Waller  44  " 

12.  Ira  Tripp,  44  " 

13.  J.  S.  Keller,  44  " 

14.  Gabriel  Hiester,   44  " 

15.  Joseph  PioUet,  44 

16.  R.  J.  C.  Walker,  44  " 

17.  John  A.  Lemon,  '  44  " 

as.  John  S.  Miller,  44  " 
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19.  Chauncey  F.  Black,  31  votea. 

20.  Hiram  Young,  5 

21.  L.  A.  Mackey,  44  " 

22.  George  Rhey,  44  " 

23.  F.  Y.  Clopper,  44 

24.  W.  W.  Speer  44 

25.  John  McDowell  44  " 

26.  J.  S.  McKean,  44 

27.  J.  D.  Kirkpatrick  :  .  .  44 

28.  J.  C.  Thornton,  44  " 

At  Large. 

J.  A.  Paxson,   42  votes. 

Additional  Members — Executive  Committee, 

W.  F.  Kutherford  44  votes. 

William  Taylor,  44  " 

John  II.  Ziegler,  44 

Jefferson  Shaner,  44  " 

Cyrus  Chambers,  Jr.,  43  " 

Ex- Presidents^  Members  of  the  Board, 

D.  Tagirart,  44  votes. 

Frederick  Watts,  44  " 

Jacob  S.  Haldeman,  44  " 

James  Miles,   44  " 

Corresponding  Secretary, 
Elbridge  McConkey,  41  votes. 

Recording  Secretary, 

D.  W.  Seiler,  44  votes. 

Treasurer, 

John  J.  Nissley,  42  votes 

Chemist  and  Geologist, 
A.  L.  Kennedy,  44  votes. 

Librarian, 

William  II.  Egle,  44  votes. 


]\lr.  Paxson.  Mr.  Chairman  and  gentlemen  of  the  Society:  I  would 
be  triad  to  have  your  attention  for  a  moment.  If,  in  asking  that  at- 
leiilion,  I  shall  be  considered  as  claiming  time  that  more  properly 
« .  iltl  be  devoted  to  some  other  purpose,  and  that  I  am  out  of  place  in 
woiiiii;  HO,  I  shall  take  it  as  an  act  of  courtesy  if  some  one  will  say  so. 
It  luis  been  my  X)leasure  to  have  been  associated  for  quite  a  while  with 
this  Society.  In  order  to  secure  a  little  more  harmonious  working  and 
simplicity  in  the  working  of  its  machinery,  some  weeks  ago— possibly 
six  months — it  was  deemed  advisable  that  certain  changes  be  made  in 
the  by-laws,  and  a  committee  was  appointed.  I  believe  that  commit- 
tee is  all  here.  That  committee,  at  the  meeting  in  September,  sub- 
mitted a  rough  draft  of  the  proposed  changes.  That  meeting  adjourned 
from  time  to  time,  and  has  continued  as  an  adjourned  meeting  to  hear 
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of  those  changes.    It  was  directed  to  be  here  at  this  meeting.    It  was 
hoped,  before  any  action  should  be  taken  toward  fixing  the  policy  of 
the  Society  for  the  coming  year,  that  this  association  would  lake  up 
these  proposed  changes  and  make  some  disposition  of  them.    I  find, 
however,  that  from  some  cause,  rather  unusual  haste  is  being  mani- 
fested by  some  of  the  members  of  th3  Society.    This  is  evident  from 
their  great  anxiety  to  start  in  with  the  annual  election  of  the  officers. 
Do  not  for  one  moment  suppose  that  I  have  any  feeling  in  the  matter, 
or  that  I  have  any  ambition  in  this  connection,  for,  gentlemen,  I  have 
not.    I  would  be  very  glad  to  relinquish  and  be  relieved  if  that  is  the 
interest  of  the  Society.    I'think  that  those  bv-laws  should  be  read  and 
action  taken  upon  them,  and  then  the  election  held  after  their  adop- 
tion.   I  want  to  say,  on  behalf  of  a  few  gentlemen  who  are  here,  that 
it  just  happens  that  I  have  some  knowledge  and  some  idea  on  whom 
tlie  burden  of  this  work  has  fallen  for  years,  because  of  our  location 
near  the  seat  of  active  operations.  But  we  all  know  very  well  on  whom 
a  large  portion  of  the  onerous  work  has  fallen,  and  I  therefore  claim, 
on  behalf  of  those  who  are  here,  that  those  gentlemen  should  be  re- 
lieved Irom  the  burden  of  this  work,  or  at  least  have  a  fair  opportunity 
to  be  heard  in  the  formation  of  the  policy  of  the  Society.    I  hope  that 
some  one  will  ask  that  the  proceedings  be  reconsidered,  that  this  ques- 
tion be  taken  up  and  disposed  of,  if  that  is  in  order. 

Mr.  Seiler.  a  committee  was  appointed  to  prepare  some  amend- 
ments to  the  constitution,  and  those  amendments  were  submitted  to 
the  committee  on  October  9.  It  appears  that  the  copy  I  have  in  my 
hand  is  not  the  same  as  the  copy  in  the  hands  of  the  committee. 
However,  this  copy  was  given  to  mc  by  one  of  the  committee,  Mr.  Down- 
ing, and  was  endorsed  October  9  at  the  meeting  of  the  committee.  I 
read  it  over  last  year  when  it  was  handed  to  me,  and  I  saw  that  that 
was  the  result  of  the  first  meeting  of  the  committee.  They  had  three 
or  four  meetings.  How  these  amendments  as  now  presented  are 
handed  in  as  the  final  result,  I  do  not  know. 

Chairman  Bergner.  The  discussion  so  far  has  been  going  on  with- 
out a  motion  whatever  before  the  body.  A  motion  is  now  made  by 
the  gentleman  to  my  left,  that  the  meeting  now  proceed  to  consider 
the  report  of  the  committee  who  have  had  under  consideration  the 
preparation  of  amendments  to  the  constitution  and  by-laws  of  this 
society.  Is  that  motion  seconded  ? 
(it  was  seconded  ) 
Chairman  Bergnek.  The  question  before  the  house  is,  shall  this 
meeting  now  proceed  to  the  consideration  of  certain  amendments  to 
the  constitution  and  by-laws? 

Upon  that  the  question  was  called  for,  and  after  being  put,  it  was 
agreed  to. 

Mr.  WiLHELM.  Are  the  members  of  the  association  aware  that  it  is 
owing  $80,000,  and  that  there  is  not  a  five-cent  piece  in  the  treasury 
to  pay  it  ?  Is  this  association  prepared  to  meet  it  ?  Do  these  gentle- 
men imagine  that  they  have  accomplished  a  groat  thing  by  allowing 
this  debt  of  $80,000  to  hang  over  the  Society  ?  Do  the  gentlemen  un- 
derstand this  ?  A  year  ago  information  was  brouglit  to  us  that  $23,- 
000  of  the  debt  of  the  Society  was  paid.  An  exhibition  has  since 
been  held,  which  paid  its  expenses  and  a  little  over,  after  the  utmost 


Mr.  MuMMA.  I  came  in  here  somewhat  ignorant  of  what  was  ex- 
pected of  me  this  morning,  not  entirely  acquainted  \'ith  the  opera- 
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tions  of  the  State  Agricultural  Society.  There  are  those  present — 1 
may  say  it  without  showing  a  want  of  modesty — who  were  present  in 
the  old  capitol  building  when  the  first  speech  w^s  made  in  the  favor  of 
the  organization  of  the  State  Agricultural  Society.  I  had  then  an 
ample  farm.  In  that  particular  speech  I  got  well  warmed  up  before 
I  was  done.  I  believe  it  was  the  most  successful  attempt  at  a  speech 
I  ever  made.  I  took  an  active  part  in  the  Society  for  years.  We  went 
on  with  the  Society,  and  we  all  attended  and  gave  our  time  all  the 
week,  or  while  the  exhibition  was  in  operation.  We  made,  in  a  very 
short  time,  quite  a  large  sum  of  money,  which  we  paid  over  to  the 
farmei*8.  We  raised  a  large  fund ;  we  had  plenty  of  money,  and  the 
State  gave  us  an  appropriation.  The  Society  was  on  a  most  excellent 
basis.  Within  five  years  it  has  been  run  into  debt  to  the  sum  of 
almost  a  hundred  thousand  dollars.  Now  I  think  the  quicker  we  sell 
out  the  better.  How  can  it  get  along  without  being  wound  up,  in 
this  condition  ?    Why  it  is  so,  I  do  not  know. 

The  question  is  now  as  to  the  consideration  of  the  by-laws.  I  must 
confess  I  do  not  know  what  bearing  they  have  on  the  proposition  to 
extricate  the  Society  from  its  difficulties.  I  can  hardly  see  how  we 
can  understand  exactly  the  way  to  vote  on  the  subject  without  know- 
ing what  they  propose  to  do.  There  seems  to  be  a  fear  on  the  part  of 
our  friends  here.  With  the  experience  I  have  had  in  public  legisla- 
tion I  consider  it  safe  to  vote  no.  I  think  the  better  way  would  be  to 
call  a  halt  somewhere  and  start  again — here  in  Harrisburg,  where  we 
started  first,  or  Pittsburgh,  or  somewhere  else.  We  held  a  fair  at 
Pittsburgh,  on  the  John  Powell  estate,  when  there  was  a  farm  there. 
That  kind  of  work  might  have  been  confined,  though  we  were  serving 
without  pay,  the  most  of  us.  The  result  was  that  what  little  money 
we  took  in  at  the  gate,  we  took  it  ourselves. 

A  Member.  In  reply  to  the  gentlemen,  I  would  say  my  motion  was 
that  this  committee,  notwithstanding  this  election,  permit  the  by-laws 
to  be  read  before  it.  In  regard  to  the  proposition  about  letting  this 
thing  go,  we  cannot  live  under  it.  W^e  in  Philadelphia  have  certain 
business  standing,  and  if  the  State  Agricultural  Society  is  sold  out  to- 
day, it  will  reflect  on  every  member  of  its  committee  of  arrangements 
and  upon  his  private  business.  That  is  a  matter  of  very  serious  con- 
sideration. 

Mr.  David  H.  Branson.  I  had  not  intended  saying  a  word  on  this 
subject,  but  there  has  been  an  assertion  made  to-day  that  I  really 
cannot  reconcile  myself  to  without  giving  expression.  In  the  first 
place  upon  my  left  is  a  gentleman  from  Philadelphia  who  says  he  has 
not  had  a  former  acquaintance  altogether  with  the  transactions  of  this 
Society.  In  electing  officers  he  also  says  they  probably  will  not  be 
interested  in  attending  the  Agricultural  Society  or  giving  it  their  at- 
tention and  support.  Now,  I  have  great  faith  in  every  man  who  is  on 
that  ticket,  representing  every  agricultural  society  in  the  State  of 
Pennsylvania.  If  he  is  not  able  to  manage  and  control  the  State 
Agricultural  Society  can  we  transfer  it,  or  recommend  that  it  be  con- 
ducted in  Philadelphia  or  Pittsburgh  by  men  who  are  not  agricul- 
turists. This  Society  should  be  an  agricultural  society.  If  a  man 
who  is  engaged  in  an  agricultural  society  is  not  able  to  conduct  it,  1 
suppose  that  man  ought  not  be  engaged.  Now  from  the  showing  that 
we  have,  the  $80,000  in  Philadelphia  is  not  all  lost.  The  finest  exhi- 
bition buildings  are  there  to-day  of  any  State  in  the  Union.  Those 
buildings  are  there,  though  not  entirely  paid  for. 
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The  Pennsylvania  State  Agricultural  Society  is  asking  the  Legisla- 
ture for  the  trifling  sum  of  $50,000.  Since  the  inception  c  f  the  State 
Agricultural  Society  it  has  paid  over  $250,000  in  support  of  agricul- 
tural improvements.  The  Agricultural  Society  has  done  great  {rood, 
it  is  doing  great  good  to-day,  and  I  have  abiding  faith  in  that  ticket. 

Mr.  Paxson.  I  do  not  wish  the  gentleman  who  has  just  spoken  to 
labor  under  the  delusion  that  so  far  as  I  am  concerned  I  have  the 
slightest  share  in  the  running  of  this  Society;  or  the  slightest  desire 
to  do  so.  I  am  sorry  that  I  ever  became  interested  in  it, because  there 
has  been  no  interest  in  it.  It  has  been  a  source  of  labor,  a  source  of 
expense,  and  a  source  of  annoyance.  Let  me  repeat  briefly  to  some 
extent  what  I  understand — for  I  do  not  know  anything  about  this 
ticket  which  is  to  be  the  Moses  that  is  to  lead  this  Society  through  the 
wilderness.  I  will  repeat  simply  what  I  have  said  before.  Judging 
the  future  from  the  past,  a  very  large  proportion  of  the  gentlemen 
upon  this  list  who  are  here  now  will  never  be  near  the  Society.  They 
never  have  been,  and  never  will  be  unless  the  future  is  entirely  differ- 
ent from  the  past.  They  may  be  very  excellent  farmers,  all  of  them ; 
but  they  certainly  do  not  attempt  to  run  this  Pennsylvania  State 
Agricultural  Society.  There  are  a  number  of  lawyers  there — no  reflec- 
tion on  the  lawyers.  It  is  amusing  to  me  to  have  them  designated  as 
those  upon  whom  the  salvation  of  the  Society  depends.  My  connec- 
tion with  it  only  begins  a  year  back,  when  we  were  told  that  $20,000 
would  save  the  Society  from  all  embarrassment.  The  later  reports  of 
the  Society  show  that  it  now  owes  $80,000.  They  have  nothing  to 
show  for  it  but  frame  buildings  upon  the  grounds.  They  will  be  sold 
for  old  lumber.  So  far  as  the  good  old  times  are  concerned,  to  which 
my  friend  Judge  Muimna  referred,  it  is  a  pity  that  the  Society  at- 
tempted to  do  what  they  did  attempt  to  do.  It  is  simiily  a  question  of 
judgment.  Don't  think  it  requires  any  great  knowledge  of  farming 
to  enable  you  to  tell  which  way  to  go  to  get  into  an  indebtedness  of 
$80,000  I  wouldn't  take  the  directorship  of  this  Society  at  present, 
not  if  you  paid  me  a  big  salary.  Therefore,  it  is  not  the  desire  to  run 
anybody  out  or  to  run  anybody  else  in  that  governs  me,  but  simply  a 
knowledge  and  conviction.    You  cannot  get  away  from  it. 

Mr.  WiLHELM.  Now,  in  regard  to  the  ticket  presented  here  this 
morning,  I  have  served  the  Society  as  faithfully  as  I  knew  how  for 
three  years.  I  am  satisfied  that  I  have  visited  this  ofl5ce  more  than 
fifty  times  each  year.  There  are  members  on  this  ticket  who  have 
never  seen  the  Society,  and  never  will.  Here  are  by-laws  submitted 
by  a  committee  duly  appointed.  In  accordance  with  our  present  by- 
laws we  should  take  this  question  up  and  have  it  considered.  But  you 
have  not  even  called  for  the  reading  of  the  report  of  your  committee. 
How  can  you  vote  understandingly  unless  you  have  those  proposed 
by-laws  read? 

The  by-laws  were  read  by  Mr.  Paxson. 

Mr.  Parsons.  I  would  suggest  that  that  report  be  printed,  and  a 
copy  be  furnished  to  all  the  members  upon  the  records,  and  tnat  the 
proceedings  be  deferred  until  they  can  see  it  and  read  it.  The  report 
of  that  committee  ought  to  be  furnished,  at  least,  so  that  all  the  mem- 
bers can  take  it  and  read  it  at  their  leisure.  We  want  to  know  the 
results  that  will  come  from  that  which  we  are  going  to  vote  upon.  I 
think  it  is  fair  that  all  these  very  important  matters  should  have  the 
consideration  of  all  the  members. 
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The  Chairman  (Mr.  Bergner).  This  discussion  is  all  informal.  We 
should  have  a  motion. 

Mr.  Paxson.  In  a  general  way,  I  do  not  see  that  the  suggestions  of 
Mr.  Parsons  arc  out  of  order,  lor  these  proposed  by-laws  submitted 
here  can,  as  I  understand,  now  be  discussed.  It  is  a  pretty  good  sug- 
gestion to  liave  them  printed  in  slip  form,  and  sent  to  the  members. 
Whatever  is  done  with  them,  or  whatever  is  not  done,  I  want  to  have 
my  say  for  the  last  time  on  something  which  I  have  discovered  here 
to  exist,  and  of  which  I  had  no  knowledge  in  any  shape  or  form.  In 
1S79,  as  president  of  the  International  Exhibition  Company,  I  had 
during  six  months  several  interviews  with  the  members  of  this  Society, 
who  were  strangers  to  me  then,  and,  as  the  result  of  those  interviews, 
you  held  your  fairs  in  the  main  building  at  Philadelphia.  After  that 
I  find  I  have  gradually  drifted  into  helping  to  turn  the  grindstone.  I 
want  to  say  here  that  the  difficulty  has  been  at  all  times  financial.  So 
far  as  my  knowledge  goes,  the  difficulty  has  been  to  get  out  of  debt. 
What  I  object  to  here,  and  I  don't  want  anybody  to  misunderst^ind 
me,  is  being- held  responsible  for  the  execution  of  a  policy  in  which  I 
am  not  allowed  to  have  a  voice.  That  is  what  I  mean,  gentlemen.  1 
object  to  being  held  responsible  as  a  member  of  this  executive  com- 
mittee— and  I  have  given  three  and  four  months  of  the  hardest  sort 
of  work  upon  it — I  do  object,  I  say,  to  being  held  responsible  and  yet 
be  forced  out  of  any  sort  of  voice  in  the  formulating  of  the  policy  of 
the  Society.  I  see  a  disposition  of  that  character  right  here  in  this 
meeting  now.  Gentlemen,  business  is  business,  and  there  should  be 
no  sentiment  in  this.  But  there  seems  to  be  a  disposition  here  to  take 
the  whole  management  of  this  matter,  and  the  form  of  the  policy  that 
should  control  and  govern,  out  of  the  hands  of  those  desirous  of  form- 
ing it  definitely — from  those  who  would  have  it  carried  out — to 
vote  it  down,  walk  away,  and  then  expect  the  same  committee  to  re- 
port successful  results.  I  do  not  think  it  is  right,  manly  or  fair.  Now, 
gentlemen,  will  you  not  do  one  thing  to  oblige  me — you  who  have 
persisted  that  this  policy  should  not  be — will  not  some  one  of  you, 
the  best  friend  I  have  in  this  whole  business,  offer  a  resolution  that  I 
be  relieved  from  any  further  connection  with  the  committee  of  ar- 
rangements? I  want  you  to  do  that,  to  save  me  the  trouble  of  writ- 
ing it  myself.  It  is  not  fair  or  right  to  ask  me  to  serve  longer  under 
the  circumstances.  From  the  early  part  of  July,  Mr.  President  Wil- 
helm,  Mr.  Seiler,  Mr.  Downing,  Gen.  Wagner,  Mr.  Shaner,  of  Chester 
county,  Mr.  Palmer,  Mr.  Cyrus  Chambers  and  Mr.  Hooper,  week  after 
week — one,  two  and  three  meetings  every  week — every  week  consum- 
ing a  whole  day  and  a  half ;  and,  when  tlie  fair  is  opened,  sometimes 
three  weeks,  the  whole  of  our  time  devoted  to  this  business  necessarily, 
and  not  one  farthing  of  compensation  is  asked,  expected  or  wanted. 
Now,  these  are  the  people  who  have  had  to  carry  out  your  wishes, 
and  as  against  them  we  leave  this  at  the  instigation  of  somebody, 
something  that  you  do  not  properly  appreciate  the  value  of.  I  know 
you  do  not  understand  it — this  attack  at  the  instigation  of  some  one. 
You  are  certainly  here  to  do  that  which  is  fair.  You  have  j^robably 
said — and  if  I  make  a  mistake  I  hope  you  will  correct  me,  members 
of  the  executive  committe,  or  vice  presidents,  as  you  may  please,  or 
gentlemen  ;  you  who  are  here  as  the  result  of  a  little  more  abuse,  all 
you  that  should  have  been  appointed  as  the  board  of  managers — you 
have  probably  said  to  them,  'Kxentlemen,  we  will  discontinue  your 
efibrts."    I  do  not  know  whether  you  mean  that  exactly  or  not,  but 
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take  warning  in  time.  That  is  exactly  what  has  been  done.  If  I 
misunderstand  it,  that  is  one  thing.  I  would  like  to  know  how  you 
look  at  it  yourselves. 

1  am  glad  Mr.  Parsons  has  made  the  remarks  he  has.  As  a  business 
man  of  Philadelphia,  I  can  say  this :  There  are  very  few  who  will  put 
their  shoulder  to  the  wheel.  All  this  interest  that  has  been  taken  by 
these  gentlemen  has  only  been  the  loss  of  much  valuable  time.  I 
was  so  disgusted  with  myself  in  regard  to  the  condition  of  affairs  that 
1  positively  made  up  my  mind  not  to  have  anything  to  do  with  it.  I 
had  my  engagements  last  evening  that  I  abandoned  for  the  purpose 
of  being  here,  hoping  that  some  action  would  be  taken. 

The  Chairman.  Tne  question  before  the  meeting,  is  the  amendment 
upon  the  pending  motion,  offered  by  Mr.  Pearsons,  that  this  report  of 
the  committee  be  furnished  in  slip  form,  and  a  copy  be  presented  each 
member  of  the  Society. 

Mr.  WiLUELM.  I  think  it  is  due  the  members  of  the  Society  who 
have  not  heard  the  report  of  the  exhibition  of  1885,  also  of  the  exhi- 
bition of  1886.  and  who  wish  to  act  more  understandingly  on  the  sub- 
ject of  the  policy  of  this  Association,  that  they  know  the  desire  of  the 
members  of  the  Society.  -  Those  reports  are  here.  If  they  are  called 
for,  they  will  be  read. 

Now,  it  is  hardly  worth  while  to  detain  you  gentlemen ;  but  there 
has  been  so  much  said  relative  to  this  forming  of  the  policy  of  this 
Society  that  perhaps  something  should  be  addM.  It  is  very  import- 
ant, at  this  late  day,  to  rid  ourselves  of  this  debt  of  $8(i,000.  Now,  it 
occurs  to  me  that  you  are  getting  entirely  too  apprehensive.  The 
Board  of  Managers  have  seen  during  the  last  year  the  necessity  of  a 
change  in  your  by-laws,  which  is  not  the  "  fundamental  law,"  as  it  is 
called,  for  that  is  the  creator  of  the  Society;  and  the  suggestion  of 
my  friend,  Mr.  Parsons,  is  very  good,  that  it  may  be  proper  to  have 
them  printed.  There  is  nothing  inconsistent,  I  think  you  will  bear 
me  out,  in  adjourning  until  to-morrow.  I  would  like  every  member 
of  this  Society  to  vote  understandingly  on  this  subject.  Every  mem- 
ber wants  to  vote.  If  the  chair  will  entertain  the  motion  that  I  will 
make  at  the  proper  time,  that  the  meeting  do  now  adjourn  until  to- 
morrow, these  by-laws  can  be  printed  and  acted  upon  by  that  time. 
As  a  lawyer,  (referring  to  Mr.  Bergner,)  you  will  bear  me  out  that 
with  every  corporation  within  this  Commonwealth,  if  the  election 
does  not  take  place  on  the  day  designated  by  its  by-laws,  or  by  its 
fundamental  law,  the  charter,  the  officers  hold  over  until  elected. 

The  Chairman,  ( Mr.  Bergner. )  The  question  is  on  the  amendment  of- 
fered by  Mr.  Parsons,  that  this  report  be  printed  in  slip  form,  and  a 
copy  thereof  be  sent  to  each  member  of  the  Society. 

Mr.  Seiler.  I  would  like  Mr.  Parsons  to  suggest  when  action  shall 
be  taken  upon  this  question. 

Mr.  Parsons.  As  I  understand  the  subject,  I  think  it  would  bo  bet- 
ter to  adjourn  for  one  year.  Since  I  maie  the  motion,  I  comprehend 
matters  a  little  different  than  I  did  before.  If  Mr.  Wilhelm's  motion 
is  approved,  let  us  have  another  session  this  afternoon.  It  will  take 
but  a  very  little  time  for  the  proposed  by-laws  to  be  written  off. 

Mr.  Cyrus  Chambers.  I  am  not  very  good  at  prophesying,  but  my 
impression  is  that  the  postponement  of  the  consideration  of  these  by- 
laws for  one  year  will  be  very  inconsistent,  as  the  Pennsylvania  State 
Agricultural  Society  will  quite  likely  be  wiped  out  of  existence  by 
that  time  so  far  as  material  existence  is  concerned. 
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The  Chairman.  The  question  was  on  the  amendment  of  Mr.  Par- 
sons, which  has  been  withdrawn,  and  the  question  now  pending  is, 
Shall  this  Society  proceed  to  the  consideration  of  the  proposed  new 
by-lawG  olTered  by  the  Executive  Committee  through  Mr.  Paxson  ? 
(The  question  having  been  withdrawn  temporarily,) 
It  was  moved  and  seconded  that  the  meeting  take  a  recess  until  1 
o'clock. 


At  1  o'clock,  p,      the  Society  re-convened. 

The  Chairman.  The  pending  question  as  to  proceeding  to  the  con- 
sideration of  the  amendments  to  the  by-laws. 

A  Member.  Mr.  Chairman,  the  recess  was  taken  to  give  us  an  op- 
portunity to  put  these  by-laws  into  reasonable  shape. 

Mr.  Paxson.  We  have  three  copies  of  it. 

It  was  moved  and  seconded  that  the  by-laws  be  read  section  by  sec- 
tion, which  was  unanimously  agreed  to, — the  first  copy  to  be  placed 
in  the  hands  of  Mr.  Parsons,  the  second  in  the  hands  of  the  Corres- 
ponding Secretary,  and  Mr.  Paxson  to  have  the  third  copy. 

OONSTITUTIOK  AND  BY-LAWS  OF  THE  PENNSTLVANIA  STATE 
AGBIOULTUBAL  SOCIETY. 

ARTICLE  I— Name  and  Object. 

The  name  of  the  Society  shall  be  the  Pennsylvania  State  Agricul- 
tural Society.  The  objects  of  this  Society  are  to  foster  and  improve 
agriculture,  horticulture  and  the  domestic  and  household  arts. 

ARTICLE  n— Members. 

Section  1.  The  Society  shall  consist  of  all  such  persons  as  shall  pay 
to  the  Treasurer  not  less  than  five  ($5)  dollars  membership  fees,  and 
annually  thereafter  not  less  than  three  ($3)  dollars  payable  on  or  be- 
fore the  meeting  of  the  Society  in  J anuary,  and  also  life,  honorary 
and  corresponding  members. 

Section  2.  The  payment  of  fifty  ($50)  dollars  shall  constitute  life 
membersliip  and  exempt  the  members  so  contributing  from  all  an- 
nual dues. 

Section  3.  The  oflScers  of  the  county  agricultural  societies  in  this 
State  or  delegates  therefrom  shall  be  members  and  officers  of  this 
society. 

ARTICLE  III.— Meetinars. 

Section  1.  The  Society  shall  meet  annually  on  the  third  Monday  of 
January  at  Harrisburg,  to  consider  the  annual  rei)ort,  elect  officers 
and  transact  such  business  as  may  claim  its  attention. 

Section  2.  Fifteen  members  shall  constitute  a  quorum  for  the 
transaction  of  business.  The  meeting  shall  convene  a  12  o'clock  noon. 
And  the  i)olls  for  the  election  of  officers  shall  be  open  from  1  to  2  p.  m. 

Section  3.  Special  meetings  may  be  called  at  the  option  of  the 
President  or  shall  be  by  him  upon  written  request  of  seven  members 
by  giving  ten  (10)  days'  notice  to  each  member. 

ARTICLE  rv. 

Section  1.  The  officers  of  this  Society  shall  be  a  president,  a  vice- 
president  from  each  congressional  district,  three-fourths  of  whom 
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Bliall  be  practical  agriculturists  or  horticulturists,  a  treasurer,  a  secre- 
tary, a  librarian,  a  chemist  and  geologist  and  a  board  of  managers, 
to  consist  of  the  president,  first  vice-president,  five  additional  mem- 
bers, ail  of  whom  shall  be  elected  by  ballot  at  the  annual  meeting  of 
the  qualified  members  of  the  Society,  and  fi^e  additional  members 
may  be  appointed  by-  the  president. 

Section  2.  All  vacancies  shall  be  filled  by  the  president  with  the 
approval  of  the  board  of  managers. 


Section  3.  The  president  shall  have  a  general  superintendence  of 
the  affairs  of  the  Society. 


Section  4.  There  shall  be  elected  annually  one  of  the  vice-presi- 
dents to  be  vice  president,  whose  duty  it  shall  be  to  act  as  first  vice 
president  in  case  of  the  absence  or  death  of  that  officer. 


Section  5.  It  shall  be  the  duty  of  the  vice  presidents  to  take  charge 
of  the  affairs  of  the  Association  in  their  respective  districts ;  to  ad- 
vance all  its  objects ;  to  call  upon  farmers  to  report  as  to  the  condi- 
tion of  agriculture  in  their  neighborhood ;  to  ask  for  information  as 
to  the  modes  of  cultivation  adopted  by  different  farmers;  and,  as  far 
as  in  their  power,  to  make  known  the  resources  of  their  districts,  the 
nature  of  its  soil,  its  geological  character,  and  all  such  matter  as  may 
interest  farmers  in  every  part  of  the  State. 


Section  6.  The  treasurer  shall  receive  and  keep  an  account  of  all 
moneys  paid  on  account  of  this  Society,  and  shall  pay  bills  when 
audited  and  approved  by  the  board  of  managers,  but  only  on  orders 
signed  by  the  president  and  attested  by  the  secretary.  All  fines  shall 
be  deposited  in  such  depository  as  the  board  of  managers  shall  ap- 
prove and  in  his  name  as  treasurer  of  the  Society.  He  shall  keep 
correct  books  of  account  of  the  financial  transactions  of  the  Society 
and  present  an  abstract  thereof  at  each  stated  meeting  of  the  board 
of  managers,  and  a  detailed  annual  report  with  proper  balance  sheet 
at  the  annual  meeting  of  the  society.  He  must  give  a  bond  of  $5,000, 
with  one  or  more  securities,  approved  by  the  board  of  managers. 


Section  7.  The  secretary  shall  keep  the  minutes  of  the  Society  and 
of  its  standing  committees.  He  shall  keep  separate  registers  of  the 
amnual,  life,  honorary  and  corresponding  members,  giving  name,  resi- 
dence and  date  of  election.  No  name  to  be  placed  or  kept  on  these 
registers  unless  all  the  fees  and  dues  are  paid  as  provided.  He  shall 
notify  all  members  of  the  meetings  of  the  Society,  he  shall  invite  cor- 
respondence with  peTsons  interested  in  agriculture  in  the  State  of 
Pennsylvania  or  elsewhere,  and  especially  with  our  consuls  in  foreign 
countries,  so  that  new  seeds,  vegetables,  or  live  stock  may  be  introduced 
and  their  fitness  for  cultivation  in  our  climate  be  tested.  At  each 
stated  meeting  of  the  Society  he  shall  read  his  correspondence,  which 
shall  either,  the  whole,  or  such  parts  as  shall  be  selected  by  the  Society, 
form  a  portion  of  the  transactions.    He  shall  also  correspond  with  the 
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president  or  officers  of  State  societies  in  the  United  States  in  order  to 
secure  combined  and  mutual  action,  and  to  be  informed  of  the  results 
and  i)rogress  of  each  other's  efforts.  At  the  close  of  each  year  he  shall 
prepare  for  publication  such  parts  of  the  minutes  and  transactions  of 
the  Society  as  may  be  designated,  and  discharge  such  other  duties  as 
the  Society  or  its  standing  committee  may  require. 

Librarian. 

Section  8.  The  librarian  shall  take  charge  of  all  books  and  pamph- 
lets belonging  to  the  Society,  and  discharge  such  other  duties  as  ordi- 
narily pertain  to  his  office. 

ARTIOIjE  v.— Board  of  Managrers. 

Section  1.  The  board  of  managers  shall  have  general  supervision  of 
the  affairs  of  the  Society.  They  shall  have  charge  of  the  exhibition 
^jrounds  and  buildings  at  all  times,  and  make  all  arrangements  for  the 
exhibition  of  the  Society,  appoint  all  officers  and  employes  necessary 
for  their  proper  managment,  define  their  duties  and  fix  their  compen- 
sation :  Provided^  That  the  secretary  and  treasurer  shall  have  power 
to  appoint  all  their  assistants  subject  to  the  approval  of  the  J^oard  of 
managers.  They  shall  superintend  and  direct  the  publication  of  such 
of  the  reports  and  transactions  as  they  may  see  proper,  and  shall  desig- 
nate the  time  and  place  for  the  annual  exhibition.  They  shall  arrange 
their  time  ai\d  place  for  meeting  and  may  be  convened  at  any  time  by 
the  president.  They  shall  make  a  written  report  of  their  transactions 
annually  to  the  Society. 

Section  2.  Five  members  shall  constitute  a  quorum. 

ARTICLE  VI.— Qualification  of  Voters. 

Section  1.  No  one  shall  be  eligible  to  office,  entitled  to  vote  or  par- 
ticipate in  the  transactions  of  the  Society,  unless  he  shall  have  been 
a  member  at  least  three  months,  and  shall  not  be  in  arrears  to  the 
Society. 

Section  2.  In  the  election  of  officers  only  life  or  annual  members 
shall  be  entitled  to  vote. 

ARTICLE  Vn.— Exi>enses  of  Officers  and  Members. 

No  officer  or  member  shall  receive  compensation  or  expenses  for  at- . 
tending  the  meetings  or  exhibitions  or  for  services  rendered  the  Society 
unless  such  attendance  or  service  was  upon  the  written  order  of  the 
board  of  managers. 

ARTIOIjE  VIII.— Salariea 

The  salaries  of  the  treasurer  and  secretary  shall  be  fixed  annually 
by  the  Society. 

ARTIOIjE  IX.— Negrleot  of  Duty. 

Any  officer  failing  or  neglecting  to  discharge  his  duties  may  be  re- 
moved by  a  two-third  vote  of  all  the  members  of  the  board  of  man- 
agers, alter  hearing,  and  upon  a  ten  (10)  days'  notice  in  writing,  sub- 
ject however  to  the  approval  of  the  board  of  ex-presidents  and  vice- 
presidents  as  herein  provided. 

ARTIOLB  X.— Alterations. 

Section  7.  This  constitution  may  be  altered  or  amended,  at  the  an- 
nual meetings  in  January,  by  a  vote  of  two-thirds  of  the  members  in 
attendance. 
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Amendments. 

All  amendments  to  the  constitution,  to  be  voted  upon  at  the  annual 
meeting  of  the  Society  in  January,  must  be  submitted  to  the  meeting 
oftheoffieers  of  this  Society,  in  September  preceding  said  annual 
meeting. 

Mr.  J.  H.  Haldeman,  ex-President,  offered  the  following: 
jResolved.  That  the  adoption  of  the  amended  constitution  be  passed 

upon  at  the  regular  meeting  of  the  Society,  January,  1888.  Agreed 

to. 

The  report  of  the  committee  appointed  to  audit  the  treasurer's  re- 
port was  read  by  the  secretary,  together  with  the  report  of  the  audit- 
ing committee. 

It  was  moved  that  the  report  of  the  auditing  committee  be  adopted, 
so  far  as  relates  to  the  treasurer's  report,  and  the  same  to  be  enterea 
upon  the  minutes.    Agreed  to. 

TREASURER'S  REPORT. 
JouN  B.  Rutherford,  Treasurer^  in  account  with  Pennsj/lvania  Stats 

Agricultural  Society. 

1886.  Dr. 

Jan.  20.  To  balance  in  treasury,   $75  54 

To  casli  loans  from  Thomas  H.  Downing,  $200 ; 

A.  Wilhelm.  $250;  E.  P.  Jenison,  $100 ;  John 

B.  Rutherford,  $100 ;  James  Miles.  $250 ;  W.  W. 
Speer,  $250;  James  J.  Dull,  $100;  D.  W.  Sel- 
ler, $100;  B.  Landreth,  $250;  C.  L.  Bailey, 
$200;  H.  C.  Demming,  $150 ;  John  J.  Nissley, 
$100;  John  J.  Shoemaker,  $100;  George 
Blight,  $200;  J.  Ring  &  Son,  $100;  Joseph 
Montgomery,  $100  ;  George  W.  Hunter.  $200; 

James  Doak, $100,   2,850  00 

To  life  memberships — H.  C.  Demming,  $50 ;  J os. 
D.  Ditman,  $50;  0.  R.  Hoopes,  $50;  Cyrus 
Chambers,   $50;    II.   Palmer,  $50;  Henry 
Small,  $50;  R.  J.  C.  Walker,  $50:  E.E.Kent, 
$50;  A.  C.  Chase,  $50;  John  Lucas,  $50; 
Thomas  W.  Ackley,  $50;  Burnet  Landreth 
and  three  brothers,  $200;  Louis  Wagner, 
$50 ;  .James  E.  Gillingham,  on  account,  $35,. .         835  00 
To  donations  from  Sharpless  Bros.,  $200;  Geo. 
W.  Childs,  $200;  Ford  &  Kendig,  $200;  J.  M. 
Vance  &  Co.,  $200;  Louis  Wagner,  $50;  J. 
H.  Bonnell,  $50;  Hanson  Bros.,  $5;  John  T. 
Morris,  $25;  John  Wanamaker,  $517  09,  .  .        1,447  09 
To  cash  from  A.  Wilhelm,  loan,  .  .   $1,862  18 
To  cash  from  A.  Wilhelm,  loan,  .  .     1,999  30 
To  cash  from  John  B.  Rutherford,  .        390  00 

  4,251  48 

To  Hathaway  note,  .  .  .    665  19 

To  Landreth  &  Son,  special  premium,  M.  Geary,  16  00 

To  State  appropriation,   2,000  00 

To  cash  from  International  Exhibition  Company,  2,946  00 
To  cash  from  J,  W.  Reinboth,   1,218  04 
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To  cash  by  C.  II.  Ghiskey,  $6 ;  A.  P. 

Brown,  $3,   $9  00 

To  cash  from  Robert  Nebinger,   .  .  2  00 

To  cash  from  A.  Wilhelm,  C.Eichele,  5*00 

  $16  00 

To  cash  from  Percival  Roberts,  premium  do- 
nated,   6  00 

To  cash  from  Pennsylvania  Railroad  Company,.  2,000  00 
To  cash  from  D.  W.  Seiler,  Secretary,   ....  200  00 

To  cash  from  Robert  Buist,   26  00 

To  cash  from  D.  W.  Seiler,  for  Davis 

Longacre,   $45  00 

To  cash  from  D.  W.  Seiler,  for  A.  S. 

Haulsworth   50  00 

X    To  cash  from  D.  W.  Seiler,  for  W.  R. 

Jones  &  Son,  entry  fee,   10  00 

  105  00 

To  cash  from  J.  A.  Stovell,  annual  membership,  2  00 

To  cash  from  C.  R.  Hoopes  (in  bills),  $66  18 
To  cash  from  C.  R.  Hoopes  (in  cash),        12  90 

  79  08 

To  cash  from  Thomas  Sinclair  &  Son,   60  00 

To  cash  from  Thirteenth  and  Fourteenth  Street 

Passenger  Railway  Company,   800  00 

To  proceeds  Exhibition  at  Philadelphia,  Sep- 
tember 6  to  18 — 

To  cash,  admissions,  $17,393  82 

To  Pennsylvania  Railroad,  tick- 
ets,   4,462,67 

To  Philadelphia*  Reading  Rail- 
road, admissions   2,728  61 

To  Perkiomen  Railroad  Com- 
pany, admissions,    68  80 

To   concessions    and  baggage 

room,   2,166  14 

  86,»20  04 

To  cash  from  D.  W.  Seiler,  Secretary,  $514  40 
To  cash  from  D.  W.  Seiler,  hay  sold, .        17  35 

  »1  76 

To  cash  from  D.  W.  Seiler,  amount  refunded  by 

American  Feed  Company,   45  54 

To  debit  salary  account  of  D.  W.  Seller,  Record- 
ing Secretary,  for  fifty  annual  memberships, 
made  by  him,   100  00 

$46,537^ 

1886.  Or. 

Paid  premiums  of  1885,  .  .  .  $4,197  33 

Paid  premiums  of  1886,   8.739  50 

Paid  printing  for  1885,   2,060  67 

Paid  printing  for  1886,   1 ,017  95 

Paid  notes  and  interest   15,391  90 

Paid  employes,  clerks,  stile  men,  labor,  and  superintend- 
ence,   3,717  26- 
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Paid  buildings  and  repairs,   $1,93140 

Paid  rents,   848  29 

Paid  sundry  bills,  gas,  postage,  &c.,   2,116  50 

Paid  music,   896  00 

Paid  racing,   1,945  00 

Paid  transportation,   433  99 

Paid  hay  and  feed,   1,732  99 

Paid  D.  W.  Seiler,  recording  secretary,  account  salary,   .  650  00 

Paid  D.  W.  Seiler,  recording  secretary,  account  salary,   .  100  00 

Paid  treasurer's  salary,   500  00 

Balance,    258  97 


$46,537  75 


The  undersigned  committee,  to  arudit  the  account  of  John  B.  Ruth- 
erford, treasurer,  report  that  we  find  it  correct,  as  stated,  and  a  bal- 
ance in  his  hands  of  two  hundred  and  fifty-eight  dollars  and  ninety- 
seven  cents. 

Wm.  Holstein, 
J.  Thomas  Stahley, 
s  S.  A.  Hummel, 

Auditors. 

The  committee  also  recommend  that  hereafter,  in  justice  to  the 
president,  secretary,  and  treasurer,  that  there  should  be  attached  a 
regular  voucher  to  every  bill. 

The  committee  further  recommend  that  a  committee  of  three  be 
appointed,  whose  services  shall  be  paid  for,  to  contract  all  bills,  and 
that  the  president  of  the  Society  shall  be  a  member  of  the  committee 
ex-oMcio. 

On  motion  the  cash  in  the  hands  of  the  retiring  treasurer,  John 
B.  Rutherford,  was  ordered  to  be  transferred  to  John  J.  Nissley,  the 
newly  elected  treasurer. 

Mr.  Wilhelm.  I  will  state  for  the  information  of  the  members,  it  is 
absolutely  necessary  that  we  should  have  a  finance  committee,  to  whom 
all  bills  shall  be  reported.  I  have  been  attending  to  that  duty  for  two 
years.  Perhaps  you  gentlemen  are  not  aware  that,  although  your 
Society  was  incorporated  by  the  Legislature  of  Pennsylvania  in  i851, 
no  books  were  ever  kept  until  January,  1885.  It  may  be  surprising. 
Our  books  have  now  been  prepared,  and  the  records  have  been  pre- 
pared also.  There  are  bills  however  that  have  been  presented  in  such 
a  shape  that  my  friend  Mr.  Parsons  would  not  recognize  them  as  such. 
I  make  the  motion.  It  is,  that  the  secretary  prepare  and  formulate 
the  vouchers,  and  that  they  be  printed  for  use  hereafter. 

It  was  seconded  and  agreed  to. 

Mr.  Wilhelm.  I  think  that  the  addition  of  members  to  the  com- 
mittee of  arrangements  should  be  made  discretionary;  that  the 
president  and  four  members  should  be  made  the  committee  to  thus 
consist  of  five,  with  feuch  an  additional  number  as  may  be  deemed 
necessary,  not  exceeding  eleven. 

It  was  moved  that  the  president  be  authorized  to  appoint  a  com- 
mittee of  arrangements  for  the  next  exhibition,  and  all  business  there- 
to, said  committee  to  consist  of  five,  with  the  privilege  of  making  it 
eleven  at  his  discretion. 

Agreed  to. 
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Mr.  WiLiiELM.  Now  in  regard  to  a  mortgage.  We  sought  legal  ad- 
vice, and  we  were  told  by  the  best  legal  talent  that  we  as  a  corpora- 
tion cannot  obtain  the  loan  of  money  on  an  ordinary  mortgage  with- 
out owning  real  estate,  because  that  is  the  principle  required.  If  it 
must  issue  a  mortgage,  it  must  be  in  the  form  of  a  chattel  mortgage. 
Now  I  say  in  regard  to  myself,  it  was  not  my  desire  to  advance  the 
money.  I  believe  I  understand  the  situation.  There  were  notes 
maturing.  I  had  issued  these  from  time  to  time,  and  on  the  10th  of 
March  last  this  judgment  was  given.  We  had  been  told  subsequent- 
ly that  the  committee  of  arrangements  had  decided  upon  and  ar- 
ranged a  resolution  that  there  should  be  issued  and  executed  a  mort- 
gage to  me  for  the  amount.  This  was  done  j^nd  approved  by  the 
executive  committee..  I  think  it  is  eminently  proper  that  this  should 
be  known. 

Mr.  Seileh.  There  seems  to  be  a  question  as  to  the  amount  due  Mr. 
McConkey.  I  would  suggest,  therefore,  that  the  president  appoint 
some  one  as  a  representative  of  the  president  and  the  Society  ;  Mr. 
McCbnkey  another  gentleman,  and  the  two  thus  appointed  select  a 
third  party.  i 

Mr.  McConkey.  I  think  the  fair  thing  would  be  to  pass  a  resolution 
in  a  quiet  kind  of  way,  and  give  me  an  order  for  the  amount  of  the 
treasury.  My  bills  were  made  up  from  what  I  had  actually  paid  out 
to  various  gentlemen,  and  that  I  had  expended  on  behalf  of  the 
Society. 

Mr.  Seiler.  My  own  suggestion  is  fair  to  the  gentlemen ;  he  to  ap- 
point one,  the  president  one,  and  the  two  thus  appointed  a  third.  I 
suggest  to  Mr.  McConkey  that  he  accept  that.  I  make  that  motion 
then,  Mr.  President,  that  a  committee  of  three  be  appointed  in  the 
manner  1  have  indicated.  I  think  that  is  eminently  the  proper  shape 
in  wliich  to  put  it.  If  Mr.  McConkey  accept  that  suggestion,  it  should 
be  so  provided.    I  think  it  is  due  Mr.  McConkey, 

There  is  another  matter  in  reference  to  which  you  have  started  to- 
day, and  have  made  considerable  progress, — not  as  much  as  I  had 
hoped  for,  though.  You  want  a  finance  committee  who  shall  coope- 
rate with  your  president  and  the  committee  of  arrangements, — a 
finance  committee  consisting  of  three  or  five  gentlemen — to  whom  all 
bills  shall  be  referred  before  being  paid  by  the  treasurer  through  that 
channel,  and  you  then  would  know  precisely  where  all  your  money 
has  gone.  I  move  that  the  president  be  empowered  to  appoint  a  com- 
mittee of  five  to  whom  must  be  referred  all  financial  claims  upon  the 
Society. 

Agreed  to. 

Mr.  Wilhelm.  You  also  want  a  printing  committee,  as  wo  had  last 
year. 

Mr.  Seiler.  I  move  also  that  the  president  appoint  a  committee  to 
take  (»harge  of  all  the  printing  for  this  year. 

Mr.  WrLiiELM.  You  have  heard  that  motion,  for  the  appointment 
of  a  committee  of  three,  who  shall  supervise  all  printing  during  the 
year  18S7. 

It  was  agreed  to. 

Mr.  Parsons.  I  understood  that  something  was  said  relative  to  a 
committee  to  petition  the  Legislature. 

A  Member.  I  think  it  would  be  well  if  there  were  some  organized 
committee  to  have  charge  of  the  matter,  and  the  importance  and  no 


Off.  Doc]    Pennsylvania  State  Agricultural  Society. 


31 


cessily  of  the  appropriation  to  be  brou^2;ht  to  the  attention  of  legisla- 
tors by  that  means. 

Mr.  Parsons.  I  move  that  the  president  be  directed  to  appoint  a 
committee,  not  to  exceed  five,  of  which  the  recording  secretary  shall 
be  one,  to  represent  the  Society  before  the  finance  committees  of 
the  Legislature  in  the  procurement  of  an  appropriation  to  relieve  the 
Society  from  present  pecuniary  embarrassment. 

The  President.  You  have  heard  the  motion,  that  the  incoming 
president  appoint  a  committee,  of  which  the  recording  secretary  shall 
be  one,  to  prepare  a  bill  to  be  submitted  to  the  Legislature,  granting 
an  appropriation  for  this  Society,  the  committee  to  also  present  the 
claims  of  this  Society  to  the  members  of  the  Legislature. 

Mr.  Seiler  offered  the  following  : 

Resolved^  That  the  action  of  the  executive  committee  and  com- 
mittee of  arrangements  in  executing  a  mortjcage  and  warrant  to  A. 
Wilhelrp  for  the  sum  of  $7,618  19,  lor  this  amount,  be  and  the  same  is 
hereby  approved. 

Agreed  to. 


Pursuant  to  the  call  by  the  president,  the  Executive  Committee 
met  at  twelve  o'clock  noon. 

Members  present — Messrs.  Taggart,  Shaner,  Blight,  Chambers,  Tay- 
lor, Egle,  Rutherford,  Tripp,  McDonald,  Haldeman.  Ziegler,  Mackey, 
Miller,  Paxson,  Nissley  and  Seiler. 

The  condensed  minutes  of  the  Society  meeting  were  read  and  ap- 
proved. 

President  Wilhelm  informed  the  committee  that  he  had  called  them 
together  to  request  that  the  Executive  Committee  should  appoint  a 
committee  of  arrangements  as  he  preferred  their  action  in  this  matter. 

The  financial  condition  of  the  Society  was  then  discussed.  Mr. 
Seiler  informed  the  committee  that  the  prospect  of  the  passage  of 
our  appropriation  bill  was  very  favorable,  and  moved  that  the  pres- 
ident be  empowered  to  appoint  a  committee  of  three  in  connection 
with  the  president.  Said  committee  to  take  charge  of  the  legislation 
for  the  Society,  and  prepare  a  bill  for  an  appropriation  of  $50,000. 

Agreed  to. 

The  President  appointed  Messrs.  Haldeman,  Seiler  and  Af-ickey, 
when,  on  amendment,  the  same  was  increased  to  five  (.5)  nr'in})ers, 
the  president  appointing  Messrs.  J.  A.  Paxson  and  J.  S  Mciveaii. 

Several  propositions  for  leasing  the  grounds  were  read. 

On  motion  adjourned  until  two  o'clock  p.  m. 


The  President  called  the  meeting  to  order, 

When  Mr.  Mackey  moved,  that  the  action  of  the  Plxecutivo  Com- 
mittee at  Philadelphia,  at  a  meeting  on  September  29,  18Si>,  in  ref- 
erence to  the  leasing  of  its  buildings  and  grounds  be  reconsidered. 

A  greed  to. 

Mr.  McDonald  moved  that  the  resolution  passed  on  the  above  dat/e 
be  rescinded. 
Agreed  to. 

Mr.  Seiler  offered  the  following: 


Harrtsburo,  January  1887, 
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Resolved^  That  the  applications  for  the  use  of  the  grounds  be  re- 
ferred to  the  incoming  committee  of  arrangements,  with  power  to  act. 
Agreed  to. 

Mr.  Mackey.  Resolved^  That  the  members  of  the  committee  of  ar- 
rangements for  the  year  1886,  be  requested  to  serve  on  the  same  com- 
mittee for  this  year,  and  that  the  secretary  be  instructed  to  notify 
them  of  this  action. 

Agreed  to. 

Mr.  Seiler  presented  the  resignation  of  Elbrige  McConkey,  corres- 
ponding secretary  as  follows : 

Harrisburg,  January  19^  1887, 
A.  WiLHELM,  Esq  ,  President  State  Agricultural  Society  : 

Dear  Sir:  Having  been  again  elected  corresponding  secretary  of 
the  Society,  I  desire  to  return  my  thanks  for  the  honor  conferred.  My 
physical  condition  is  and  has  been  of  such  a  nature  as  to  prevent  me 
from  performing  the  duties  of  the  office  in  a  manner  satisfactory 
to  the  members  of  the  organization,  and  I  herewith  tender  my  resig- 
nation for  the  reasons  above  stated. 

For  the  uniform  kindness  and  courtesy  I  have  experienced  at  your 
hands  I  return  my  heartfelt  thanks,  and  if  it  is  in  my  power  to  render 
you  any  assistance  in  the  future  you  cannot  hesitate  to  command  me. 

Very  truly  yours, 

Elbridge  McConkkv. 

When  it  was 

Resolved^  That  the  resignation  of  Elbridge  McConkey,  correspond- 
ing secretary,  be  accepted,  and  the  same  be  entered  on  the  minutes. 
Agreed  to. 

Dr.  Paxson  moved  that  J.  Schall  Wilhelm  be  reelected  clerk  to  the 
president  and  general  book-keeper  for  this  year,  at  a  compensation  to 
be  fixed  by  the  committee. 

Agreed  to. 

Mr.  Seiler  announced  the  death  of  ex-President  James  Miles,  of 
Erie  county,  and,  on  motion,  Messrs.  Seiler,  Haldeman  and  Paxson 
were  appointed  a  committee  to  prepare  suitable  resolutions ;  where- 
upon the  committee  presented  the  following,  which  were  approved  and 
ordered  to  be  entered  on  the  minutes  of  the  Society,  and  a  copy  for- 
warded to  the  family  by  the  secretary  : 

Whereas,  The  Executive  Committee  of  the  State  Agricultural  So- 
cietv  has  heard  of  the  death  of  James  Miles,  ex-president  of  this  So- 
ciety ;  therefore,  be  it 

Resolved^  That  in  the  death  of  ex-President  James  Miles  this 
Society  has  lost  an  officer  who,  for  niany  years,  gave  to  the  interest  of 
agriculture,  and  to  this  Society,  his  untiring  efforts  for  their  success ; 
one  who  from  boyhood  was  educated  in  this  great  interest,  and  who 
was  successful  in  all  his  undertakings,  and  who  for  three  years  pre- 
sided over  this  Society  with  dignity  and  credit. 

Resolved^  That  in  his  death  the  Society  loses  one  whose  judgment 
was  impartial,  whose  kindness  of  heart  endeared  him  to  all  who  came 
in  contact  with  him  as  an  officer  or  citizen,  and  whose  loss  to  the  So- 
ciety it  is  most  difficult  to  estimate. 

Resolved^  That  this  Society,  through  its  secretary,  express  to  the 
family  of  our  deceased  member  our  great  sympathy  in  their  loss ;  and 

Resolved,  That  a  copy  of  this  resolution  be  transmitted  to  the  fam- 
ily and  placed  upon  the  minutes  of  this  Society. 
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On  motion,  the  committee  of  arrangements  were  requested  to  meet 
at  the  oflSceot'  Mr.  Paxson,319  Walnut  street,  Philadelphia,  February 
5,  1887,  at  11  o'clock  a.  m. 

Adjourned. 

D.  W.  Skiler, 
Secretary, 


Executive  Committee. 
Fair  Grounds,  September  1887, 

The  meeting  was  called  to  order  by  First  Vice-President  J.  A.  Pax- 
son  in  the  absence  of  President  Wilhelm,  who  was  detained  at  home 
by  severe  and  serious  sickness. 

Members  present,  Messrs.  Kennedy,  Ziegler,  Btanson,  Rutherford, 
McDonell,  Nissley,  L.  H.  Twaddell,  Shaner  and  Mackey,  of  the  Execu- 
tive Committee,  and  Messi*s.  Doyle,  Hughes,  Jamison,  Wilson,  Dem- 
ming,  Ackley  and  Palmer  of  the  committee  of  arrangements. 

Mr.  Paxson  announced  that  he  would  like  the  two  committees  to 
meet  together. 

A  telegram  from  J.  Schall  Wilhelm  was  read  announcing  the  seri- 
ous illness  of  his  father.  A.  Wilhelm,  president. 

Mr.  Paxson,  in  view  of  this  fact,  offered  the  following,  which  on 
motion  was  forwarded  to  the  president : 

Philadelphia,  Pa.,  September  /4,  1887. 
Mr.  A.  Wilhelm,  President: 

Dear  Sir  :  The  following  action  had  at  a  meeting  of  the  Executive 
Committee  was  directed  to  be  transcribed  from  the  minutes  and  for- 
warded fo  you. 

At  a  meeting  of  the  Executive  Committee  of  the  Pennsylvania 
State  Agricultural  Society  held  this  day  information  was  given  of 
your  serious  illness.    On  motion,  it  was  unanimously 

Resolved^  That  this  committee  exfends  to  yo'i  our  sineerAympathy 
in  this  hour  of  your  affliction,  and  expresses  the  hope  that  yl)ur  illness 
will  take  a  more  favorable  turn,  and  that  yoii  may  be  soon  again  in 
the  enjoyment  of  your  usual  good  health. 

Extract  from  the  minutes. 
(Signed)  J.  A  Paxson,  First  Vice-President, 

D.  W.  Seiler,  Secretary. 

A  communication  from  the  Home  of  Free  and  Accepted  Masons  of 
Philadelphia  thanking  the  Society  for  courtesies  extended,  was  read 
and  ordered  to  be  filed. 

Protest  of  AV.  H.  Jones  &  Son  against  the  award  made  to  Barker 
Bros,  in  the  Devon  class  was  also  read;  also,  the  i)rotest  of  William 
Fairweather  in  the  Ayrshire  class. 

On  motion  of  Mr.  Hoopes,  the  whole  question  was  referred  to  a 
committee  of  three,  Messrs.  Palmer,  Shaner  and  T.  Waddt^ll,  with 
full  power  to  act,  and  whose  decision  shall  be  final. 

Agreed  to. 

Mr.  Seiler  moved  that  the  dates  of  our  next  exhibition  in  1888  be 
now  selected,  and  that  the  first  Monday  in  September  be  selected  as 
the  opening  day,  continuing  two  weeks. 

Dr.  Kennedy  gave  notice  that  he  would  offer  amendments  to  the 
constitution  at  the  January  meeting  in  1888. 

3  Agr.  Soc. 
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After  discussion,  Mr.  Seiler  moved  that  the  Executive  Committee 
adjourns  to  meet  at  Harrisburg  on  the  first  Monday  in  October  to  con- 
sider any  amendments  to  be  presented. 

Which  on  motion  was  amended  to  meet  on  Saturday,  the  17th  inst., 
on  the  grounds  at  twelve  o'clock  noon.    Agreed  to. 

Mr.  Demming  informed  the  committee  that  there  was  a  possibility 
of  there  being  an  extra  session  of  the  Legislature  called  this  year  and 
suggested  that  in  the  event  of  such  a  session  a  committee  on  legisla- 
tion should  be  appointed,  which  was  agreed  to,  when  the  chairman 
appointed  Messrs.  Demming,  Seiler  and  Rutherford  on  said  com- 
mittee. 

On  motion  adjourned. 

D.  W.  Seiler,  Secretary. 


Philadelphia,  Saturday,  September  17^  1887, 
Fair  Grounds,  12  o'clock  noon. 
The  meeting  was  called  to  order  by  acting  President  Paxson — 
present  Messrs.  Nissley,  Rutherford,  McDowell,  Mackey,  Kennedy, 
Neiman,  Branson  and  Seiler — when  Dr.  Kennedy  gave  notice  of  his 
intention  to  offer  amendments  to  the  constitution  at  the  next  meeting 
of  the  Society  relating  to  officers  and  their  duties,  to  meetings,  and 
qualifications  of  voters. 

On  motion  of  Mr.  Neiman,  adjourned. 

D.  W.  Seiler,  Secretary. 
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LIST  OF  PREMIUMS  AWARDED  BY  THE  PENNSYLVANIA  STATE 
AGRICULTURAL  SOCIETY. 


T7i  irtf/  Thh'd  Annual  Exhibition^  Philadelphia^  September  5-17 ^  1887. 


GROUP  I— Horses  and  Mules. 

('lass  1. — Thoroughbreds. 

J.  Howard  Lewis,  Jr.,  Media,  Pennsylvania,  stallion  Stam- 
pede," sixteen  years,  first  premium,   $50  00 

Aristides  Welch,  Station  A,  Philadelphia,  stallion  Palmer- 

ston,"  seven  years,  second  premium,   35  00 

J.  Howard  Lewis,  Jr.,  Media,  Pennsylvania,  brood  mare 

Blossom,"  eleven  years,  first  premium,   40  00 

Your  committee  on  thoroughbred  horses,  mares  and  colts  respect- 
fully report: — 

That  there  were  few  to  compete  for  a  premium,  to  wit.:  three  stal- 
lions over  five  years  old,  and  two  brood  mares,  and  rto  colts  or  fillies. 

We  award  the  first  premium  for  stallions  to  "  Stampede,'-  by  War 
Dance,"  first  dam  Dolly  Morgan,  by  Revenue,"  and  on  account  of 
his  personal  merits,  his  performances,  his  pedigree  and  get. 

The  second  premium  is  awarded  to  the  stallion  "  Palmerston  "  on 
account  of  the  purity  of  his  blood. 

The  owner  of  Faugh  a  Ballagh"  failed  to  produce  an  authentic 
pedigree.    The  first  premium  for  mares  is  awarded  to  brood  mare 

Blossom"  by  .^^  Pat  Malloy." 

The  committee  is  of  the  opinion  that  the  brood  mare  "  Delaware  " 
though  of  authentic  pedigree,  does  not  fully  come  up  to  the  require 
ments  for  a  premium. 

Kespectfully  submitted, 

TuoH.  J.  Jordan, 

Geo.  G.  Lobell,  Chairman, 
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Grand  Prize  No.  ^. 
Walter  Barrett,  Philadelphia,  first  premium,  $75  00 

Standard  Trotting  Stallions,  Mares  and  Fillies. 

Avondale  Stock  Farm,  Avondale,  Pennsylvania,  stallion, "  Mo- 
gul," six  years,  first  premium,   50  00 

C.  Frank  Barrett,  Philadelphia,  Pennsylvania,  stallion,  "Ex- 
pectation," second  premium,   35  00 

Daniel  J.  Engle,  Marietta,  Pennsylvania,  stallion, "  Hi  Henry," 
between  three  and  four  years,  first  premium,   30  00 

Dr.  T.  J.  Jackson,  Ramney  Stock  Farm,  Maryland,  stallion, 

Wingate,"  three  years,  second  premium,   25  00 

Avondale  Stock  Farm,  Avondale,  Pennsylvania,  stallion,  ''War- 

clitre,"  two  years,  first  premium,   20  00 

(f.  and  W.  H. Oorson,  Plymouth,  Pennsylvania, stallion, "Rigo- 

letto,"  two  years,  second  premium,"   15  00 

Daniel  G.  Engle,  Marietta,  Pennsylvania,  stallion,  Message," 

between  one  and  two  years,  first  premium,    .......     15  00 

Daniel  (j.  Engle,  Marietta,  Pennsylvania,  stallion,  Radnor," 
between  one  and  two  years,  second  premium,   10  00 

Daniel  G.  Engle,  Marietta,  Pennsylvania,  brood  mare,  "Argen- 
tine," twelve  years  old,  first  premium,   50  00 

Daniel  G.  Engle,  Marietta,  Pennsylvania,  filly,    Instinct,"  be- 
tween three  and  lour  years,  first  premium,   20  00 

Daniel  G.  Engle,  Marietta,  Pennsylvania,  filly,  "  Mary  Linn, 

between  two  and  three  years,  first  premium,   20  00 

G.  and  W.  H.  Corson,  Plymouth,  Pennsylvania,  filly,  "Miss 

JeflFerson,"  two  years,  second  premium,   15  00 

C.  Frank  Barrett,  Philadelphia,  Pennsylvania,  filly,  "Eleanor 

Regiiia,"  one  year,  first  premium,   15  00 

The  Committee  on  Standard  Breed  Stallions,  Mares  and  Fillies 

make  the  above  awards. 


L.  E.  Macleod. 
Benj.  p.  Hoopes. 
J.  Montgomery. 


Orand  Prize  No.  4- 

S.  K.  Nissley,  Florin,  Pennsylvania  $50  00 

S.  K.  Nissley,  Florin,  Pennsylvania,  stallion,  "  Delgard,"  six 

years,   42  50 

C.  H.  Beyers,  Norristown,  Pennsylvania,  stallion,  "  Mambrino 

Hasson,"  twelve  years,   42  50 

David  C.  Souders,  Mountville,  Lancaster  county,  Pennsylva- 
nia, stallion,  "  Dr.  Armand,"  between  four  and  five  years, 
lirst  premium,   40  00 

M.  Robinson,  Paoli,  Pennsylvania,  stallion,  "Longfellow;" 

four  years,  second  premium,   30  00 

W.  E.  Phillips,  Abrams,  Montgomery  county,  Pennsylvania, 
stallion,  "  Kentucky  King,"  three  years,  first  premium,  .  .     30  00 

M.  Robinson,  Paoli,  Pennsylvania,  stallion, "  Goldfinder,"  three 

years,  second  premium,   25  00 

J.  R.  Mansfield,  Germantown,  Pennsylvania,  stallion,  "  Haw- 
thorne. Jr.,"  two  years,  second  premium,   15  00 
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G.  Frank  Barrett,  Philadelphia,  Pennsylvania,  stallion,  Rich- 
bin,"  two  years,  first  premium,  $20  00 

J.  H.  Mansfield,  German  town,  Pennsylvania,  stallion,  "Sten- 

ton,"  one  year,  first  premium,   15  00 

S.   K.  Nissley,  Florin,  Pennsylvania,  stallion,  "Almo,"  one 

year,  second  premium,*   10  €0 

M.  Robinson,  Jr.,  brood  mare,  "  Molly  B.,''  twelve  years,  first 

premium,   50  00 

Ivobert  Exlcy,  brood  mare,  "  Bessie,"  seven  years,  second  pre- 
mium,   30  00 

J-  R.Mansfield,  Germantown,  Pennsylvania,  filly,  ''Bessie," 

three  years,  first  premium,   20  00 

W.  E.  Phillips,  filly,  "Daisy,"  three  years,  second  premium,  .     15  00 

David  C.  Souders,  Mountville,  Pennsylvania,  filly,  ''Nancy," 

between  two  and  three  years,  first  premium,   20  00 

W.  E.  Phillips,  filly,  "  Lady  Penn,"  two  years,  second  pre- 
mium,   15  00 

K.  C.  Horn,  Philadelphia,  Pennsylvania,  filly,  ''  Ida  C,"  one 

year  three  months,  first  premium,   15  00 

S.  K.  Nissley,  Florin,  Pennsylvania,  filly,  ''  Lulu,"  one  year, 

second  premium,   10  00 


W e  find  '•  Delgard  "  and  ''  Mambrino  Hasson  "  of  equal  merits  and 
agree  to  divide  first  and  second  premiums. 

We,  the  undersigned  judges  of  class  third  and  grand  prize,  beg 
leave  to  submit  this  report  as  herein  stated. 

T.  J.  Jackson,  M.  J)., 
C.  N.  Barnard, 
Daniel  G.  Engle. 

Stallion  between  four  and  five  years. 
J.  L.  Kunkle,  Irwin,  Westmoreland  county,  Pennsylvania, 


stallion,  ''Brilliant,"  four  years,  second  premium,  ...  30  00 
W.  P.  Wilson,  Irwin,  Westmoreland  county,  Pennsylvania, 

stallion,  "For  Show,"  three  years, first  premium,   30  00 

J.  L.  Kunkle,  Irwin,  Westmoreland  county,  Pennsylvania, 

stallion,  ""Mansfield  Beau,"  three  years,  second  premium,  .     25  00 

Stallion  between  two  and  three  years. 

J.  L.  Kunkle,  Irwin,  Westmoreland  county,  Pennsylvania, 

gtalUon,  "King  Wallace,"  two  vears,  first  premium,    ...     20  00 

W.  P.  Wilson,  Irwin,  Westmoreland  county,  Pennsylvania, 
stallion,  "  Jakie,"  two  years,  second  premium,   15  00 

Brood  Mares  over  four  years. 

J.  L.  Kunkle,  Irwin,  Westmoreland  county,  Pennsylvania, 

brood  mare,  "  Diamond  Queen,"  four  years,  first  premium,  .     40  00 

F'illy  between  two  and  three  years. 

J.  L.  Kunkle,  Irwin,  Westmoreland  county,  Pennsylvania, 

filly,  "Jennie,"  second  premium,   15  00 

Draught  Horses. 

Stallion  over  five  years. 

S.  K.  Nissley,  Florin,  Pennsylvania,  stallion,  "  Killian,"  six 
years,  first  premium,   50  00 

Digitized  by  GooQle 


44  AuRICULTURB  OP  PENNSYLVANIA.  [No,  2, 

J.  Roth,  Allentown,  Pennsylvania,  stallion,  "Jumbo,"  six 

years,  second  premium,  $30  00 

Stallion  between  four  and  five  years. 

John  Painter,  Irwin,  Pennsylvania,  stallion,  "Prince  Char- 
ley," four  years,  lirst  premium,     40  00 

Stallion  between  two  and  three  years, 

J.  B.  Kendig,  stallion,  "  Paul,  Jr.,"  between  two  and  three 
years,  second  premium,   10  (V> 

Brood  mare  with  foal  at  her  foot. 
J.  Roth,  brood  mare,  "Jennie,"  six  years,  first  premium,  .  .     40  00 

Brood  mare  over  four  years. 

J.  L.  Kunkle,  Irwin,  Pennsylvania,  brood  mare, "  Collie,"  four 

years,  first  premium,   30  00 

J.  B.  Kendig,  brood  mare, "  Fan,"  four  years,  second  premium,    20  00 

Filly  between  two  and  three  years. 

J.  Roth,  filly,  "  Lizzie,"  two  years  two  months,  second  pre- 
mium, '   10  00 

Filly  between  three  and  four  years. 

J.  B.  Kendig,  filly,  "Nellie,"  between  three  and  four  years, 

second  premium,   15  00 

Filly  between  one  and  two  years. 

J.  B.  Kendijj,  filly,  "Flora,"  between  one  and  two  years,  sec- 
ond i)remium,   10  00 

To  A.  WiLHELM, 

President  Pennsylvania  State  Agricultral  Society  : 


We,  the  committee  on  classes  four  and  five,  respectfully  make  the 
foregoing  report. 

Wm.  Taylor, 
John  S.  Millbr, 
S.  A.  Hummel. 

Harness  and  Saddle  Horses. 
Pair  of  Light  Harness  (15^  hands  high). 


0.  Frank  Barrett,  Philadelphia,  Pa.,  "Ogontz,"  six  years, 

and  "Elwood  Medium,  Jr.,"  five  years,  first  premium.      .   $35  00 

Charles  Williams,  Buckingham,  Bucks  county,  Pa.,  "  Tom," 

five  years  and  "Jerry,"  six  years,  second  jiremium  ...     £0  00 

Pair  Coach  Horses  {16  hands  high). 

Charles  Williams,  Buckingham,  Bucks  county,  Pa.,  "  Dick," 

seven  years  and  "  Fany,"  six  years,  first  premium      ...     85  00 

Charles  Williams,  Buckingham,  Bucks  county.  Pa., "  Ben,"  six 
years  and  "  Jere,"  seven  years,  second  premium,   20  00 

Pair  Draught  Horses. 

M.  P.  Wilson,  Irwin,  Pai,  "John  and  Milt,"  five  years,  firgt 

premium   §5  00 
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Mare  or  Gelding  (For  Fai^mers'  Use.) 

J.  Roth,  Allentown,  Pa.,  gelding,    Jerry,"  four  years,  first 

premium  $20  00 

Roadster. 

Frank  Pettit,  Philadelphia,  Pa.,  roadster,  "  Kerner,"  five  years, 

first  premium   25  00 

O.  M.  Randall,  Olney,  Pa.,  roadster,  "Manor  Boy,"  between 

six  and  seven  years,  second  premium   15  00 

Saddle  and  Harness  Horses. 
Saddle  Horse^  gaited, 
J,  H.  Lewis,  Jr.,  Media,  Pa.,  first  premium   30  00 

Saddle  Pony^  gaited. 

Ho'race  Twaddell,  West  Philadelphia,  saddle  pony,  Robin,*' 

nine  years,  firsl  premium   10  00 

Children'' 8  Pony  (14^  hands  high), 

S.  K.  Nissley,  children's  pony, "  Topsy,"  six  years,  second  pre- 
mium   5  00 

Daniel  G.  Engle,  children's  pony,  "  Simon,"  six  years,  second 
premium   5  00 

Children's  Pony  (12  hands  high). 

0.  Robinson,  Jr.,  Paoli,  Pennsylvania,  ''Peggie,"  ten  years, 
first  premium,   10  00 

Children's  Pony  (12  hands  high,  broken  to  harness), 

U.  0.  Wood,  Haddenfield,  New  Jersey, Tiny,"  twelve  years, 

first  premium,   10  00 

Tobias  Barto, 
H.  E.  Hershey, 
George  W.  Hill, 
Committee, 


OATTLR 
Herd  Premiums. 

J.  O.  Edwards  &  Son,  Youngstown,  Ohio,  herd.  Short  Horns, 
first  premium,  

G.  W.  Milliken,  Youngstown,  Ohio,  herd  Herefords,  first  pre- 
mium,   

Short  Horns. 

J.  O.  Edwards  &  Son,  Youngstown,  Ohio,  "  Arden  of  Pleasant 
Hill,"  four  years,  bull,  second  premium,  

J.  O.  Edwards  &  Son.  Youngstown,  Ohio,  cow,  "  Ella  Moore 
7th,"  four  years,  first  premium  

Cow  between  three  a?id  four  years, 

J.  O.  Edwards  &  Son,  Youngstown,  Ohio,  cow,  Ella  Moore 
8th,"  three  years,  first  premium  


75  00 
75  00 

35  00 
50  00 

30  00 
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J.  O.  Edwards  &  Son,  Youn2;stown,  Ohio,  cow,  "  Rea  Daisj 

3d,"  three  years,  second  premium  $20  00 

Heifer  between  two  and  three  years. 

J.  O.  Edwards  &  Son,  Younj];stown,  Ohio,  heifer,  "  Cherry  Ar- 

dis  2d,"  two  years,  first  premium,   20  00 

J.  O.  Edwards  &  Son,  Youngstown,  Ohio,  heifer,  "  Red  Fancy 

5th,"  two  years,  second  premium,   10  00 

Herefords. 

G.  W.  Milliken,  Youngstown,  Ohio,  bull,   Leotard,"  four  years, 

second  premium,   35  00 

Bull  between  one  and  two  years. 

G.  W.  Milliken,  Youngstown,  Ohio,  bull,  "  Sir  Harry,"  one 

vear,  first  premium,  -     .  .  .     30  00 

G.'  W.  Milliken,  Youngstown,  Ohio,  bull,  ''Trumbull,"  one 
year,  second  premium,   20  00 

Coio  over  four  years. 

G.  W.  Milliken,  Youngstown,  Ohio,  cow,  '-Favorite,"  four 
years,  first  premium,   50  00 

G.  AV.  Milliken,  Youngstown,  Ohio,  cow,  "Jesemine,"  four 
years,  third  premium,  Honorable  commendation. 

Cow  betioeen  txoo  and  three  years. 

(i.  \V.  Milliken,  Youngstown,  Ohio,  cow, "  Esther.''  three  years, 

second  premium,   ■.  .  .   $20  00 

Heifer  between  two  and  three  years. 

G.  W.  Milliken,  Youngstown,  Ohio,  heifer,  "Lady,"  two  years, 

first  premium,   20  00 

G.  W.  Milliken,  Youngstown,  Ohio,  heifer,  "  Lott,"  two  years, 
second  premium,   10  00 

Heifer  between  one  and  two  years. 

G.  W.  Milliken,  Youngstown,  Ohio,  heifer,  "  Lulu,"  one  year, 

first  premium,   15  00 

G.  W.  Milliken,  Youngstown,  Ohio,  heifer,  "  Flora,"  one  year, 
second  premium,   10  00 

Herd — Devons. 

W.  H.  Jones  &  Sons,  South  Montrose,  Pennsylvania,  herd, 
first  premium,   7600 

Herd — Ayrshires. 

William  Lindsay,  Elizabeth,  New  Jersey,  herd,  first  pre- 
mium,   75  00 

J.  O.  Magie  &  Son,  Elizabeth,  New  Jersey,  herd,  second  pre- 
mium,  '   40  00 
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Devons. 

Bull  over  three  years, 

Banker  Bros.,  bull,  "Prince  of  Wales,"  four  years,  first  pre- 

T-nium,   $60  00 

A*V.  H.Jones  &  Son,  South  Montrose,  Pennsylvania,  bull, 

Ketainer,"  three  years,  second  premium,   35  00 

Bull  between  two  and  three  years. 

Banker  &  Bro.,  bull,  "Prince  of  Promise,"  two  years,  sec- 
ond premium,   20  00 

Bull  between  one  and  two  years. 

W.  H.Jones  &  Son,  South  Montrose,  Pennsylvania,  bull, 

"  Defender."  one  year,  first  premium,   30  00 

Cow  over  four  years. 

Banker  Bros.,  cow,  "Bright  Promise,"  twelve  years,  first 

premium,  ,   50  00 

W.  H.  Jones,  South  Montrose,  Pennsylvania,  cow,  "  Surprise," 

nine  years,  second  premium,   30  00 

W.  H.  Jones,  South  Montrose,  Pennsylvania,  cow,  6  years, 

third  premium,  Honorable  commendation. 

Cow  between  three  and  four  years. 

William  H.  Jones  &  Son,  South  Montrose  Pennsylvania,  cow, 

"  Blanchdella,"  three  years, first  premium,   $30  00 

Heifer  betioeen  two  and  three  years. 

W.  H.  Jones  &  Son,  heifer,  "Lady  Lynnhurd,"  two  years, 

first  premium,   20  00 

W.H.Jones  &  Son,  heifer,  "Tempest  Queen."  two  years, 

third  premium,  Honorable  commendation. 

Heifers  betv)een  one  and  two  years. 

W.H.Jones  &  Son,  heifer,  "Theresha,"  one  year,  second 

premium,   $10  00 

Ayrsiiires. 

V  Bull  over  three  years. 

William  Fairweather,  Meadville,  Pennsylvania,  Bull,  "  Dun- 

keld,"  three  years,  first  premium,   50  00 

J.  O.  Maciie  &  Sons,  Elizabeth,  Pennsylvania,  bull,  "  Stan- 
ley," three  years,  second  premium,   35  00 

Bull  between  tioo  and  three  years. 

William  Lindsay,  bull,   "  Augustus  Douglass,"  two  years, 

first  premium,   40  00 

J.  O.  Magie  &  Sons,  Elizabeth,  Pennsylvania,  bull,  "  Brown 

King,"  two  years,  second  premium,   20  00 

William  Fairweather,  Meadville,  Pennsylvania,  bull,  "Bran 
Mors,"  two  years,  third  premium,   .  .  .  Honorable  commendation. 
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Bull  between  one  and  two  years, 

J.  O.  Morgie  &  Sons,  Elizabeth,  Pennsylvania,  bull,  "  Duke 
of  Elinora,"  one  year,  first  premium,   $30  00 

William  Lindsay,  bull,  ''Earl  of  Woodville,'*  one  year,  first 
premium,   30  00 

L.  E.  Werz,  Elizabeth,  Pennsylvania,^  bull,  "Prince  Union/' 
one  year,  second  premium,   20  00 

Cow  over  four  years, 

William  Lindsay,  cow,  "  Maud  Murray,"  four  years,  first  pre- 
mium,   50  00 

J.  O.  Magie  &  Sons,  Elizabeth,  Pennsylvania,  cow,  "  Dolly 
Gray,"  four  years,  second  premium,   30  00 

William  Lindsay,  cow,  "  Queen  of  Aron,"  four  years,  third 
premium,  Honorable  Oommendation. 

Cow  between  t  hree  and  four  years. 

William  Lindsay,  cow,  "Ayrshire  Drummond,"  three  years, 

first  premium,     $20  00 

William  Fairweather,  Meadville,  Pennsylvania, cow, "Lucky 

Essex,"  three  years,  second  premium,   10  00 

J.  O.  Magie  &  Sons,  Elizabeth,  Pennsylvania,  cow,  "  Brown 


Lady  Sixth,"  three  years,  third  premium.  Honorable  Commendation. 

Heifer  between  two  and  three  years, 
J.  O.  Magic  &  Sons,  Elizabeth,  Pennsylvania,  heifer,  "Mary 


Gold  Second,"  first  premium,   $15  00 

William    Fairweather,    Meadville,    Pennsylvania,  heifer, 
"  Pennsylvania  Fair,"  two  years,  second  premium,   ...      10  00 

Heifer  between  one  and  two  years. 

William  Fairweather,  Meadville,  Pennsylvania,  heifer, "  Phil- 
adelphia Fair,"  one  year,  first  premium,   15  00 

J.  O.  Magie  &  Sons,  Elizabeth,  Pennsylvania,  heifer,  "  Mary 

Lind,"  one  year,  second  premium,   10  00 


John  A.  Wallack, 
Wbi.  H.  Vogdes, 
J.  W.  Nicholson. 

Polled  Angus. 

Barton.  Garinger,  Washington  C.  H.,  Ohio,  first  premium,  .  $150  00 
The  undersigned,  a  jury  of  revision  specially  appointed  by  the 
president  to  reconsider  the  award  on  aged  Ayshire  bulls,  respectfully 
report  that  they  have  carefully  examined  William  Fairw6ather's  bull 
"Dunkeld,"J.  O.  Magie  &  Sons  bull  "  Stanley,"  and  William  Sin- 
gerly's  bull  "  McDutF  of  Orwell,"  and  that  we  unanimously  agree  that 
Mr.  Fairweather's  bull  "  Dunkeld  "  is  entitled  to  the  first  premium, 
and  J,  O.  Magie  &  Sons  bull  "  Stanley  "  to  the  second  premium. 

J.  Shaner, 

L.  H.  Twaddell, 

Henry  Palmer. 

State  Fair  Grounds, 
Philadelphia,  September  16^  1887. 
The  undersigned^  jury  of  revision  on  awards  on  live  stock,  specially 
appointed  by  the  President,  respectfully  report  that  they  have  ex- 
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amined  the  cattle  of  Banker  Bros.,  upon  which  a  protest  was  formerlj 
entered  by  B.  F.  Jones,  said  protest  claiming  that  Banker  Bros.'  De- 
von heifers,  in  the  two  and  three  year  old  classes,  were  misrepresented 
as  to  ages,  they  being  older  animals. 

We  hereby  pronounce  the  protest  in  our  judgment  sustained,  and 
recommend  that  Banker  Bros.'  said  heifers,  viz:  ''Mary  Anna"  and 

Effie  Banker,"  be  disqualified  from  competition  in  all  classes  in  which 
they  have  been  entered  in  this  fair. 

L.  H.  TWADDELL, 

J.  Shaner, 
Henry  Palmer, 

Cmnmittee. 

HOLSTEIXS. 


Herd  Prize. 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 

herd,  first  premium,   $75  00 

Caleb  Walters,  West  Chester,  Pennsylvania,  herd,  second 

premium,   40  00 

Bull  over  three  years, 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 

bull,  first  premium,   50  00 

William  M.  Singerly,  Philadelphia,  bull,  ''Prince  David," 

four  years,  second  premium,   35  00 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 

bull,  ''Dudly,"  three  years,  third  premium,   H.  C. 

Bull  between  two  and  three  years, 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 

bull, Cresson,"  two  years,  first  premium,   $40  00 

Brackbill,  Kendig  &  Landis,  bull,  between  two  and  three 

years,  second  premium,   20  00 

Bull  between  one  and  two  years, 

Caleb  M.  Walters,  WestChester,  Pennsylvania,  bull, Shade- 

lana  Sultram,"  one  year,  first  premium,   30  00 

Brackbill,  Kendig  &  Landis,  bull,  between  one  and  two 

years,  second  premium,   20  00 

William  M.  Singerly,  Philadelphia,  bull,  "Girtha  S,"  one 

year,  third  pren^ium,   H.  C 

Cow  over  four  years, 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 
cow, Bankie,"  eight  years,  first  premium,   $50  00 

William  M.  Singerly,  Philadelphia,  cow,  "Antical,"  nine 
years,  second  premium,   30  00 

Brackbill,  Kendig  &  Landis,  cow,  four  years,  third  pre- 
mium.   H.  C. 

Cow  between  three  and  four  years, 

William  M.  Singerly,  Philadelphia,  cow,  "  Valleina,"  three 
years,  first  premium,   $30  00 

Brackbill,  Kendig  &  Landis,  cow,    Millie,"  between  three 

and  four  years,  second  premium,   20  00 

4  Agr.  Soc. 
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William  M.  Singerly,  Philadelphia,  three  years,  third  pre- 
mium,   O. 

Heifer  between  two  and  three  years. 

Brackbill,  Kendig  &  Laudis,  heifer,  "Mink,"  between  two 

and  three  years,  first  premium,    .*   $20  00 

William  M.  Singerly,  Philadelphia,  heil'er,  Fullia  S.,"  two 
years,  second  premium,   10  00 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 

heifer,  "  Cephyse,''  two  years,  third  premium,   H.  C. 

Heifer  between  one  and  two  years. 

Oaleb  M.  Walters,  West  Chester,  Pennsylvania,  heifer,  '*  Bell- 

vue  Klaazi,"  one  year,  first  premium,   $15  00 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 

heifer,  "Tullia  3d,"  one  year,  second  premium,   10  00 

Oaleb  M.  Walters,  West  Chester,  Pennsylvania,  heifer, 

"  Fiallings  Second's  Beauty,"  third  premium,   H.  C* 


We,  the  undersigned  committee,  appointed  to  pass  our  judgment 
upon  cattle  entered  to  compete  in  class  10,  render  the  foregoing  as 
our  judgment 

£.  J.  DURNELL, 
J.  E.  PlOLLET, 

L.  J.  Culver, 

Jersey's  Cattle. 


Herd  prize. 

American  Jersey  Cattle  Club,  S.  Kirkpatrick,  Mt.  Pleasant, 


Herd  Prize  Jerseys. 

S.  Kirkpatrick,  Mt.  Pleasant,  Pennsylvania,  herd,  first  pre- 
mium,   75  00 

Jas.  W.  Mercur,  Willingsford,  Pennsylvania,  herd,  second 

premium,   40  00 

Bull  over  three  years. 

Arthur  G.  Jack  &  Co.,  Media,  Pennsylvania,  bull,  ''Blos- 
som Gilderoy,"  four  years,  first  premimu,    50  00 

D.  C.  Souders,  Mountville,  Pennsylvania,  bull,  ''Blazon,"  be- 
tween three  and  four  years,  second  premium.   35  00 

J.  Roth,  Allentown,  Pennsylvania,  bull,  ''Black  Prince  of 

Linden,"  five  years,  third  premium,  .  .  Honorable  commendation. 

Bull  between  two  and  three  years. 

S.  Kirkpatrick,  Mt.  Pleasant,  Pennsylvania,  bull,  "Lome  Po- 
gis  2d,"  two  years,  first  premium,   $40  00 

Henry  Bullock  and  U.  C.  Kerbaugh,  Millersville,  Pennsyl- 
vania, bull,  Amy's  Pretender,"  two  years,  second  premium,     20  00 

Jas.  W.  Mercur,  Willingsford,  Pennsylvania,  bull,  "Cumas 

Boy,"  two  years,  third  premium,  ....  Honorable  commendation. 

Bull  between  one  and  two  years. 

E.  C.  Knight,  Philadelphia,  buU,  "Earl  of  Collinjrswood," 

first  premium,   $30  00 
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E.  C.  Knight,  Philadelphia,  bull,  '^North  King's  Son,"  second 

premium   $20  00 

J.  E.  Gillingham,  Villewood,  Pennsylvania,  bull,  ''Rex  of 

Claremont,"  third  premium,  Honorable  commendation. 

Cow  over  four  years. 

S.  Kirkpatrick,  Mt.  Pleasant,  Pennsylvania,  cow,  "Gold  Bead," 

first  premium,   $50  00 

J.  Roth,  AUentown,  Pennsylvania,  cow,  *'Royal  Beauty," 

second  premium,   30  00 

M.  Robinson,  Jr.,  Paoli,  Pennsylvania,  cow,  "Mattie  of 

Beechwood,"  third  premium,  .....  Honorable  commendation. 

Cow  between  three  and  four  years. 

J.  W.  Mercnr,  Wallingsford,  Pennsylvania,  cow,  "Mane  of 

Netherwoith,"  first  premium,   $30  00 

S.  Kirkpatrick,  Mt.  Pleasant,  Pennsylvania,  cow,  "Princess,  of 

Ashantic,"  second  premium,   20  00 

E.  C.  Knight,  Philadelphia,  cow,  "Young  Agnes,"  third  pre- 
mium,  Honorable  commendation. 

Heifer  "between  two  and  three  years. 

E.  C.  Knight,  Philadelphia,  heifer,  "Lady  Knight,"  first  pre- 
mium,   $20  00 

J.  W.  Mercur,  Willingsford,  Pennsylvania,  heifer.  "Nether- 
worth  Duchess,"  second  premium,   10  00 

8.  Kirkpatrick,  Mt.  Pleasant,  Pennsylvania,  heifer,  "Pride  of 

Fairmount,"  third  premium,  Honorable  commendation. 

Heifer  between  one  and  two  years, 

E.  C.  Knight,  Philadelphia,  heifer,  "Ella  of  Collingswood," 
first  premium,   $15  00 

J.  Roth,  AUentown,  Pennsylvania,  heifer,  "Beauty  Pero," 

second  premium,   10  00 

J.  E.  Gillingham,  Villewood,  Pennsylvania,  heifer,  "Star  of 

Claremount,"  third  premium,  Honorable  commendation. 

Heifer  under  one  year. 

J.  E.  Gillingham,  Villewood,  Pennsylvania,  heifer,  "Dawn  of 

Claremont,"  first  premium,   $20  00 

E.  C.  Knight,  Philadelphia,  heifer,  "Anne  Knight  of  C,"  sec- 
ond premium,   10  00 

We  hereby  certify  that  the  premiums  as  above  awarded  are  correct 

to  the  best  of  our  knowledge. 

Heulings  Lippincott, 
Louis  M.  Lusson. 

Guernseys — Cattle. 
Herd  prize. 

George  LeMonte,  Bound  Brook,  New  Jersey,  herd,  first  pre- 
mium,  $75  00 

Ezra  Michenor,  Carversville,  Pennsylvania,  herd,  second  pre- 
mium,   40  00 
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Bull  over  three  years, 

George  LeMonte,  Bound  Brook,  New  Jersey,  bull,  Accident," 

first  premium,  ^  .  .  .     $50  OO 

George  LeMonte.  Bound  Brook,  New  Jersey,  bull,  **Sir 
Ohampioii  Sixtn,"  second  premium,   85  00 

Bull  between  two  and  three  years, 

Joseph  Krouse,  Roselle,  New  Jersey,  bull,  "General  Dart," 
fir3t  premium,   40  00 

V^i'liam  Lindsay,  Elizabeth,  New  Jersey,  bull,  "Beau  of 
Norwood,"  second  premium,   20  OO 

Bull  between  one  and  two  years, 

Ezia  j^ichenor,  Oarversville,  Pennsylvania,  bull,  "  Mohawk's 
Gift,"  first  premium,   30  00 

William  Lindsay,  Elizabeth,  New  Jersey,  bull,  "  Oscar,  Jr.," 
second  premium,   20  00 

Cow  over  four  years, 

George  LeMonte,  Bound  Brook,  New  Jersey,  cow,  "Lily 
Garis,"  second  premium,   30  00 

Ezra  Michenor,  Carversville,  Pennsylvania,  cow,  "Hattie 
Woodward,"  first  premium,   50  00 

Cow  between  three  and  four  years, 

Ezra  Michenor,  Carversville,  Pennsylvania,  cow,  "  Euphe- 

mia,"  first  premium,   .  .  *  *   .      30  00 

George  LeMonte,  Bound  Brook,  New  Jersey,  cow,  "  Little 

Nell,"  second  premium,   20  00 

Heifer  between  two  and  three  years, 

Joseph  Krouse,  Roselle,  New  Jersey,  heifer, "  Polly  Wet/iun," 
first  premium   20  00 

George  LeMonte,  Bound  Brook,  New  Jersey,  lieU'er,  "  Mary 
Daisy,'  *5econd  premium,   10  00 

Heifer  between  one  and  two  years, 

William  Lindsay,  Elizabeth,  New  Jersey,  heifer,  "  l^lre-fly," 

first  premium,   $15  00 

George  LeMonte,  Bound  Brook,  New  Jersey,  heifer,  "  Little 

Primrose,"  second  premium,   10  00 

J.  W.  Nicholson, 
Thomas  Shap.fless, 
Joseph  Evans. 

SHEER 

Merinos  and  Delaines. 

Ram  over  three  years, 

6.  A.  McCalmant,  Hickory,  Washington  county,  Pennsylva- 
nia, ram,  first  premium,   $20  00 

James  Glass,  Burgettstown,  Washington  county,  Pennsylva- 
nia, ram,  second  premium,   10  00 
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Ram  two  years  and  under  three  years, 

James  Glass,  Burgettstown,  Washington  county,  Pennsylva- 
nia, ram,  first  premium,  fl5  00 

J*  G.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  ram,  sec- 
ond premium   1000 

Ram  one  year  and  under  two  years, 

J.  G.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  ram,  first 

premium,   10  00 

James  Glass,  Burgettstown,  Washington  county,  Pennsylva- 
nia, second  premium,  .   5  00 

Ram  lamb, 

S.  A.  McCalmant,  Hickory,  Washington  county,  Pennsylva- 
nia, first  premium,   10  00 

James  Glass,  Burgettstown,  Washington  county,  Pennsylva- 
nia, second  premium,   5  00 

Pen  three  ewes  over  three  years, 

S.  A.  McCalmant,  Hickory,  Washington  county,  Pennsylva- 
nia pen  three  ewes,  first  premium,   20  00 

James  Glass,  Burgettstown,  Washington  county,  Pennsyl- 
vania, pen  three  ewes,  second  premium,   15  00 

Pen  three  ewes  over  two  years  and  under  three  years, 

J.  G.  Paxton  &  Sons,  Houstonville,  Washington  county,  Penn- 
sylvania, pen  three  ewes,  first  premium,   15  00 

James  Glass,  Burgettstown,  Washington  county,  Pennsylva- 
nia, pen  three  ewes,  second  premium,   10  00 

Pen  three  ewes^  one  year  and  under  two, 

J.  G.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  pen  three 

ewes,  first  premium,   1500 

James  Glass,  Burgettstown,  Pennsylvania,  pen  three  ewes, 

second  premium,   10  00 

Pen  three  ewe  lambs. 

S.  A.  McCalmant,  Hickory,  Pennsylvania,  pen  three  ewe 

lambs,  first  premium,   10  00 

James  Glass,  Burgettstown,  Pennsylvania,  pen  three  ewe 

lambs,  second  premium,   5  00 

Merino  Sweepstakes. 
8.  A.  McCalmant,  Hickory,  Pennsylvania,  premium  ....      25  00 


Mr,  President  and  Gentlemen  of  the  Pennsylvania  State  Agricul 
tural  Society :  The  undersigned,  acting  as  an  expert  in  judging  in 
class  17  Merino,^  respectfully  reports  that  he  made  a  careful  examina- 
tion of  the  sheep  competing  for  the  respective  prizes.  Observing  the 
rules  of  the  International  Sheep  Show,  the  following  awards  were 
made  on  values  in  scoring. 

I  would  further  state,  the  value  in  scoring  for  the  Sweepstake  prize 
was  so  close,  between  James  Glass  and  S.  A.  McCalmant,  that  the 
award  is  only  made  by       in  favor  of  S.  A.  McCalmant. 

John  McDowell. 
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SOUTHDOWNS. 

Ram^  two  years  or  over, 

J.  G.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  ram,  first 

premium,   $20  00 

Jesse  K.  Cope,  West  Chester,  Pennsylvania,  ram,  second 

premium,   15  OO 

Ram^  one  year  and  under  two. 

J.  Q.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  ram,  first 
premium,   15  OO 

Jesse  K.  Cope,  West  Chester,  Pennsylvania,  ram,  second 

premium,   10  OO 

Ram  Lamb, 

J.  G.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  ram  lamb, 

first  premium,   10  OO 

Jesse  K.  Cope,  West  Chester,  Pennsylvania,  ram  lamb,  sec- 
ond premium,   5  OO 

Pen  three  ewes^  two  years  or  over 

3,  G.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  pen  three 

ewes,  first  premium,   20  00 

Jesse  K.  Coi)e,  West  Chester,  Pensylvania,  pen  three  ewes, 

second  premium,   15  00 

SoUTHDOWNS. 

Pen  three  ewes^  one  year  and  under  two  years, 

J.  G.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  pen  three 
ewes,  first  premium,   15  . 00 

Jesse  K.  Cope,  West  Chester,  Pennsylvania,  pen  three  ewes, 
second  premium,   10  00 

Pen  three  ewe  lamhs. 

J.  G.  Paxton  &  Sons,  Houstonville,  Pennsylvania,  pen  three 
ewe  Iambs,  first  premium,   10  00 

Jesse  K.  Cope,  West  Chester,  Pennsylvania,  pen  three  ewe 

lambs,  second  premium,   5  00 

Ram,  Shropshire,  two  years  and  over. 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 
ram,  first  premium,   20  00 

Ram,  Hampshire,  two  years  and  over. 
Charles  T.  Walters,  ram,  second  premium,   15  00 

Shropshire  Ram,  one  year  and  under  two. 

Caleb  M.  Walters,  ram,  first  premium,   15  00 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 

ram,  second  premium,   10  00 

Shropshire. 

Ram  Ldmb, 

Lackawanna  Breeders'  Association,  Waverly,  Pennsylvania, 

ram  lamb,  first  premium,   10  00 

Caleb  M.  Walters,  ram  lamb,  second  premium,   5  00 
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Pen  three  ewes^  ttoo  years  and  over. 

liackawanna.  Breeders'  Association,  Waverly,  J^ennsylvania, 

pen  three  ewes,  first  premium,   $20  00 

Caleb  M.  Walters,  pen  three  ewes,  second  premium,  ....      15  00 

Pen  three  ewea^  one  year  and  under  two. 

Lackawanna  Breeders'  Association,  i)en  three  ewes,  first 

premium,   15  00 

Charles  T.  Walters,  pen  three  ewes,  second  premium,  ...      10  00 

Pen  three  ewe  lambs. 

Lackawanna  Breeders'  Association,  pen  three  ewes,  first 

premium,   10  00 

Charles  T.  Walters,  pen  three  ewe  lambs,  second  premium,  .       5  00 

Sweepstakes. 

J.  G.  Paxton  &  Sons,  Houston ville,  Pennsylvania,  sweep- 
stakes, first  premium,   $25  00 

LiNCOLNS. 

Ram^  two  years  and  over. 

Caleb  M.  Walters,  West  Chester,  Pennsylvania,  ram,  first 

premium,   20  00 

Caleb  M.  Walters,  ram,  second  premium,   15  00 

Ram.^  one  year  and  unde7*  two. 

Caleb  M.  Walters,  ram,  first  premium,   15  00 

Caleb  M.  Walters,  ram,  second  premium,   10  00 

Ram  Lamb. 

Caleb  M.  Walters,  ram  lamb,  first  premium,   10  00 

Caleb  M.  Walters,  ram  lamb,  second  premium,   5  00 

Pen  three  Ewes  two  years  and  over. 

Caleb  M.  Walters,  West  Chester,  Pennsylvania,  pen  three 

ewes,  first  premium,   20  00 

Caleb  M.  Walters,  pen  three  ewes,  second  premium,  ....      15  00 

Pen  three  Ewes  one  year  and  under  two  years. 

Caleb  M.  Walters,  pen  three  ewes,  first  premium,   15  00 

Caleb  M.  Walters,  pen  three  ewes,  second,  premium,  ....      10  00 

Pen  three  Ewes^  Lambs. 

Caleb  M.  Walters,  pen  three  ewe  lambs,  first  premium,  .  .  10  00 
Caleb  M.  Walters,  pen  three  ewe  lambs,  second  premium,  .        5  00 

Sweepstakes. 

Caleb  M.  Walters,  sweepstakes,  first  premium,   25  00 

Fat  Sheep. 

Five  Ijong  07*  Combing  Wools. 

Caleb  M.  Walters,  West  Chester,  Pennsylvania,  Lincoln  ewe, 
first  premium,   15  00 

Five  Middle  Wool  or  Mutton. 
Chas.  T.  Walters,  five  middle  wool  or  mutton,  first  premium,     15  00 
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We  the  undersigned  committee  upon  classes  herein  mentioned  re- 
spectfully submit  the  foregoing  report  with  the  suggestion  that  the 
class  including  Oxford?,  Hampshire  and  Shropshire  be  sub-divided  to 
make  it  more  satisfactory  to  exhibitors  and  judges. 

C.  B.  Barnakd, 

•    Frank  Pettit. 

SWINE. 


Chesters. 


Boar  over  two  yeans. 

Caleb  M.  Walters,  West  Chester,  Pennsylvania,  Boar,  'Mim 

R,"  first  premium,   $20  OQ 

E.  B.  Ashbridge,  Williston  Inn,  Pennsylvania,  Boar,  'Mohn," 

second  premium,   10  00 

Boar  over  one  year, 

Caleb  M.  Walters,  Boar,  ''Royal  Sixth,"  first  premium  .  .  .     $20  00 
A.  Darlington  Strode,  West  Chester,  Pennsylvania,  boar,  sec- 
ond premium,   .  ^   10  00 

Boar  under  one  year. 

Caleb  M.  Walters,  boar,  "Ire  Fifth,"  first  premium,  ....  15  00 
A.  D.  Strode,  West  Chester,  Pennsylvania,  boar,  "Patron," 

second  premium,   5  00 
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Brood  sow  over  two  years. 
Caleb  M.  Walters,  brood  sow,  '^Wayside  Beauty,"  first  pre- 


mium,  $20  00 

Caleb  M.  Walters,  brood  sow,  "Pride.''  second  premium,  10  00  * 

Sow  over  one  year, 
E.  B.  Ashbridge,  Williston  Inn,  Pennsylvania,  sow,  "Purity," 

first  premium,   1500 

Caleb  M.  Walters,  sow,  "Bell,"  second  premium,   10  00 

Sow  under  one  year. 

Caleb  M.  Walters,  sow,  "Fancy,"  first  premium,   10  00 

Caleb  M.  Walters,  sow,  "Fancy  Second,"  second  premium  .  5  00 

Pen  five  sows  over  six  months. 

C.  M.  Cope,  pen  five  sows,  first  premium,   20  00 

A.  D.  Strode,  pen  five  sows,  second  premium,  10  00 

Pen  five  sows  under  six  months. 

A.  D.  Strode,  pen  five  sows,  first  premium,   15  00 

E.  B.  Ashbridge,  pen  five  sows,  second  premium,   10  00 


Yorkshires. 
Boar  over  two  years. 
Jacob  Bros.,  West  Grove,  Pennsylvania,  boar,  first  premium,     20  00 
Benjamin  Hulse,  Allentown,  Pennsylvania,  boar,  second  pre- 


mium,   10  00 

Boar  over  one  year. 

Benjamin  Hulse,  boar,  first  premium,   20  00 

Sharpless  A.  Walters,  West  Chester,  Pennsylvania,  boar,  sec- 
ond premium,   10  00 

Boar  under  one  year. 

J.  G.  Paxton  &  Sons,  boar,  first  premium,   15  00 

Jacob  Bros.,  boar,  second  premium,   5  00 

Brood  sow  over  two  years. 

J.  G.  Paxton  &  Sons,  brood  sow,  first  premium,   20  00 

Jacob  Bros.,  brood  sow,  second  premium,   10  00 

Sow  under  one  year. 

Jacob  Bros.,  sow,  first  premium,   15  00 

J.  G.  Paxton  &  Sons,  sow,  second  premium,   10  00 

Sow  under  one  year. 

J.  G.  Paxson  &  Sons,  sow,  first  premium,   10  00 

Benj.  Rulse,  sow,  second  premium,   5  00 

Pen  five  sows  under  six  months. 

Jacob  Bros.,  pen  five  sows,  first  premium,   15  00 

Cheshires. 
Boar  over  two  years. 
G.  S.  Button,  Chellenango,  N.  Y.,  boar,  first  premium,  ...      20  00 
J.  Howard,  Mendenhall,  boar,  secJond  premium,  10  00 

Boar  over  one  year. 

Freemar  &  Button,  boar,  first  premium   20  00 

J.  H.  Mendenhall,  boar,  second  premium,   10  00 
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Boar  under  one  year, 

Freemar  &  Button,  boar,  first  premium,   $15  00 

6.  S.  Button,  boar,  second  premium,   5  00 

Brood  sow  over  tvDO  years. 

6.  S,  Button,  brood  sow,  first  premium,                           .  20  00 

Freemar  &  Button,  brood  sow,  second  premium,   10  00 

Sow  over  one  year. 

J.  H.  Mendenhall,  sow,  first  premium,   15  00 

J.  G.  Button,  sow,  second  premium,   10  00 

Sow  under  one  year. 

J.  H.  Mendenhall,  bow,  first  premium   10  00 

Freemar  &  Button,  sow,  second  premium,   5  00 

Pen  fhe  sows  under  six  months. 

Freemar  &  Button,  pen  five  sows,  first  premium,   15  00 


Evan  Pyle, 
Joseph  Evans, 
RuFUS  C.  Gheen. 


Berebhireb. 
Boar  over  two  years. 

Caleb  M.  Walters,  West  Chester,  first  premium,   |20  00 

James  Glass,  Burgettstown,  Washington  county  Pa.,  second 

premium,  ....    1000 

'  Boar  over  one  year. 

James  Glass,  Burgettstown,  Pennsylvania,  first  premium,  .  .  20  00 
p.  H.  Branson,  second  premium,   10  00 

Boar  under  one  year. 

Caleb  M.  Walters,  West  Chester,  Pennsylvania,  first  pre- 
mium,   15  00 

Jacob  Bros,  second  premium,   5  00 

Benjamin  Hulse,  AUentown,  Pennsylvania,  third  premium,  .  H.  C. 

Brood  sow  over  two  years. 

Caleb  M.  Walters,  West  Chester,  Pennsylvania,  first  pre- 
mium,   20  00 

J ames  Glass,  Burgettstown,  Pennsylvania,  second  premium,  .      10  00 

Sow  over  one  year. 

Caleb  M.  Walters,  first  preminm,   15  00 

D.  H.  Branson,  second  premium,   10  00 

Sow  under  one  year. 

D.  H.  Branson,  first  premium,   10  00 

Jacob  Bros.,  second  premium,   5  00 

Pen  five  sows  over  six  months  old. 
Caleb  M.  Walters,  first  premium,   20  00 

Pen  five  sows  under  six  months  old. 

James  Glass,  first  premium,   15  00 

Caleb  M.  Walters,  second  premium,   10  00 
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Poland  Chinas. 
Boar  over  two  year$, 
JO.  H.  Branson,  first  premium,    $20  00 

Boar  over  one  year. 
JO.  H.  Branson,  first  premium,    20  00 

Boar  under  one  year. 

S.  A.  McCalmant,  Hickory,  Pennsylvania,  first  premium,  .  .  15  00 
S.  A.  McCalmant,  Hickory,  Pennsylvania,  second  premium,  .       5  00 

Brood  sow  over  two  years. 

I).  H.  Branson,  first  premium,    20  00 

S.  A.  McCalmant,  second  premium,   10  00 

Sow  over  one  year. 

S.  A.  McCalmant,  first  premium,   15  00 

D.  H.  Branson,  second  premium,   10  00 

Sow  under  one  year. 
8.  A.  McCalmant,  first  premium,   10  00 

Pen  five  sows  under  six  months. 

8.  A.  McCalmant,  first  premium,   15  00 

D.  H.  Branson,  second  premium,   10  00 

Essex. 

Boar  over  two  years.  , 
Benjamin  Hulse,  Allentown,  Pennsylvania,  second  premium,     10  00 

Boar  over  one  year. 

Bei\jamin  Hulse,  first  premium,   20  00 

Bei\jamin  Hulse,  second  premium,   10  00 

Boar  under  one  year. 

Benjamin  Hulse,  first  premium,   15  00 

Benjamin  Hulse,  second  premium,   5  00 

Sow  over  one  year. 

Ber^jamin  Hulse,  first  premium,   15  00 

Bepjamin  Hulse,  second  premium,   5  00 

Brood  sow  over  two  years. 

Benjamin  Hulse,  first  premium,   20  00 

Bepjamin  Hulse,  second  premium,   10  00 

Sow  over  one  year. 
Benjamin  Hulse,  first  premium,   15  00 

Sow  under  one  year. 

Benjamin  Hulse,  first  premium,   10  00 

Benjamin  Hulse,  second  premium,   5  00 


We  the  undersigned,  a  committee  appointed  to  judge  upon  class  22, 
23,  24  and  25,  would  say  the  foregoing  is  the  best  of  our  judgment  and 
belief. 

e.  j.  durnall, 
Wm.  B.  Harvet 
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GROUP  V— POULTRY. 

CLASS  "2^— Light  Brahmas, 

J.  8.  Tomlinson  &  Bro.,  Sixteenth  and  Tioga  streets,  Phila- 
delphia, breedin^iC  P<^n  chicks,  first  premium,    $3  00 

J.  S.  Tomlinson  &  Bro.,  pullet,  first  premium,   1  50 

J.  S.  Tomlinson  &  Bro.,  cockerel,  first  premium,   1  50 

J.  S.  Tomlinson  &  Bro.,  hen,  first  premium,   1  50 

J.  S.  Tomlinson  &  Bro.,  hen,  second  premium,   1  00 

J.  S.  Tomlinson  &  Bro.,  cockerel,  second  premium,   ....  1  00 

J.  S.  Tomlinson  &  Bro.,  cock,  second  premium,   1  00 

J.  S.  Tomlinson  &  Bro.,  cock,   H.  O. 

J.  S.  Tomlinson  &  Bro.,  hen,   H. 

George  Schloendorn,  Nicetown,  Philadelphia,  pullet,  second 

premium,   $1  00 

George  Schloendorn,  cockerel,   H.  O. 

George  Schloendorn,  pullet,   H.  C» 

Dark  Brahmas. 
John  Lilly,  Lambertsville,  New  Jersey,  breeding  pen,  first 

premium,   $3  00 

John  Lilly,  cockerel,  first  premium,   1  50 

John  Lilly,  pullet,  first  premium,   1  50 

John  Lilly,  cock,  first  premium,   1  50 

John  Lilly,  hen,  first  premium,   1  50 

John  Lilly,  pullet,  second  premium,   1  00 

John  Lilly,  cockerel,  second  premium,    1  00 

William  Haney,  Hammonton,  New  Jersey,  cock,  second  pre- 
mium,  1  00 

William  Haney,  hen,  second  premium,   1  00 

Buff  Cochins, 

A.  H.  Robinson,  Fifty-nine-and  one-half  street  and  Lansdowne 

avenue,  Philadelphia,  cockerel,  first  premium,   $1  50 

A.  H.  Robinson,  pullet,  first  premium,   1  50 

A.  H.  Robinson,  cock,  first  premium,   1  50- 

A.  H.  Robinson,  hen,  first  premium,   1  50 

A.  H.  Robinson,  pullet,  second  premium,   1  00 

B.  F.Lewis,  Gwynedd,  Pennsylvania,  cock,  second  premium,  1  00 
B.  F.  Lewis,  hen,  second  premium,   1  00 

^  Partridge  Cochins, 

B.  F.  Lewis,  Gwynedd,  Pennsylvania,  cock,  first  premium,  .  $1  50 

B.  F.  Lewis,  hen,  first  premium,   1  50 

H.  Vernier,  Jr.,  6223  Girard  avenue,  Philadelphia,  cockerel, 

first  premium,   1  50 

H.  Vernier,  Jr.,  pullet,  first  premium,   1  50 

H.  Vernier,  Jr.,  breeding  pen,  first  premium,   3  00 

H.  Vernier,  Jr.,  hen,  second  premium,   1  00 

H.  Vernier,  Jr.,  pullet,  second  premium,   1  OO 

Black  Cochins. 

B.  F.  Lewis,  Gwynedd,  Pennsylvania,  hen,  first  premium,   .  $1  50 

Langshans. 

H.  A.  Beyler,  Reading,  Pennsylvania,  cockerel,  first  pre- 
mium,   $1  60 
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II .  A.  Beyler,  pullet,  second  premium,   $1  00 

B.  F.  Lewis,  Gwynedd,  Pennsylvania,  cock,  first  premium,  .  1  50 

B.  F.  Lewis,  hen,  first  premium,   1  50 

Levi  G.  Thomas,  Pine  Iron  Works,  Pennsylvania,  pullet,  first 

premium,   1  50 

Levi  G.  Thomas,  cockerel,  second  premium*,   1  00 

American  Dominiques. 
Jesse  G.  Darlington,  Fifty-third  and  Media  streets,  Philadel- 
phia, cockerel,  first  premium,     $1  50  . 

Jesse  G.  Darlington,  pullet,  first  premium,   1  50 

Jesse  G.  Darlington,  pullet,  second  premium   1  50 

Jesse  G.  Darlington,  cockerel,  second  premium,   1  50 

Plymouth  Rocks. 

Model  Bee  Hive  Company,  Fifty-second  and  Jefferson  streets, 

Philadelphia,  breeding  pen,  first  premium,   $3  00 

Model  Bee  Hive  Company,  hen,  first  premium,   1  50 

Model  Bee  Hive  Company,  cock,  second  premium,   ....  1  00 
Levi  G.  Thomas,  Pine  Iron  Works-  Pennsylvania,  cockerel, 

first  premium,   1  50 

Levi  G.  Thomas,  pullet,  first  premium,   1  50 

Levi  G.  Thomas,  cock,  first  premium,   1  50 

Levi  G.  Thomas,  pullet,  second  premium,   1  00 

Levi  G.  Thomas,  hen,  second  premium,  :  .  1  00 

Levi  G.  Thomas,  cockerel   H.  C. 

H.  A.  Beyler,  Reading,  Pennsylvania,  cockerel,  second  pre- 
mium,   1  00 

H.  A.  Beyler,  pullet,   H.  C. 

B.  F.  Lewis,  Gwynedd,  Pennsylvania,  cock,  H.  C. 

B.  F.  Lewis,  hen,   H.  C. 

Wyandottes. 

Milton  H.  Leidy,  Blooming  Glen,  Pa.,  breeding  pen,  first  pre- 
mium  $3  00 

A.  H.  Robinson,  Fifty-nine-and-one-half  street  and  Lans- 

downe  avenue,  Philadelphia,  breeding  pen,   2  00 

A.  H.  Robinson,  hen,  first  premium,   1  50 

A.  H.  Robinson,  cock,  first  premium,   1  50 

A.  H.  Robinson,  hen,  second  premium,   1  00 

Milton  H.  Leidy,  cockerel,  first  premium,  1  00 

Milton  fl.  Leidy,  pullet,  first  premium,   1  50 

S.  L.  Heddly,  Union,  Union  county,  N.  J.,  breeding  pen,  .  .  1  00 

S.  L.  Heddly,  pullet,  second  premium,   1  00 

S.  L.  Heddly,  cockerel,  second  premium,   1  00 

Silver  Gray  Dorklings. 

William  Worrel,  Wayne,  Station  G.,  Germantown,  breeding 

pen,  first  premium   3  00 

William  Worrel,  chicks,  second  premium,   2  00 

William  Worrel,  cock,  first  premium,   1  50 

William  Worrel,  hen,  first  premium,    1  50 

William  Worrel,  cockerel,  first  premium   1  50 

William  Worrel,  pullet,  first  premium,   1  50 

William  Worrel,  pullet,  second  premium,   1  00 

William  Worrel,  hen,  second  premium,   1  00 
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Colored  Dorkings, 

William  AVorrel,  Wayne,  Station  G.,  Germantown,  hen,  first 

premium,   1  50 

William  Worrel,  cockerel,  first  premium,   1  50 

William  Worrel,  pullet,  first  premium,   1  50 

William  Worrel,  second  premium,   1  00 

White  Dorkings, 

R.  Frank  Moore,  Milford  Mills,  Pa.,  breeding  pen,  first  prem- 
ium,   3  00 

R.  Frank  Moore,  cockerel,  first  premium,   1  50 

R.  Frank  Moore,  pullet,  first  premium,   1  50 

R.  Frank  Moore,  pullet,  second  premium,   1  00 

Silver  Spangled  Hamburg. 

Dana  C.  Souder,  Mountville,  Pa.,  cock,  first  premium,  ...  1  50 

Dana  C.  Souder,  hen,  first  premium,   1  50 

Dana  C.  Souder,  cockerel,  first  premium,   1  50 

Silver  Penciled  Hamburg, 

H.  A.  Beyler,  Reading,  Pa.,  breeding  pen,  first  premium,    .  3  00 

H.  A.  Beyler,  cock,  first  premium,   1  50 

H.  A.  Beyler,  hen,  first  premium,   1  50 

H.  A.  Beyler,  pullet,  second  premium,   1  00 

Oolden  Penciled  Hamburg, 

H.  A.  Beyler,  Reading,  Pa.,  cock,  first  premium,   1  50 

H.  Beyler,  hen,  first  premium,    1  50 

Silvered  Spangled  Hamburg. 

B.  F.  Lewis,  hen,  second  premium,   1  00 

John  £.  Diehle, 
George  W.  McCracken, 
Mark  Schoefield. 

White-faced  Black  Spanish. 

Thomas  Powell,  Thirty-third  and  Mel  ten,  Philadelphia,  breed- 
ing pen,  first  premium,  '   3  00 

Thomas  Powell,  cock,  first  premium,   1  50 

Thomas  Powell,  hen,  first  premium,   1  50 

Thomas  Powell,  cockerel,  first  premium,   1  50 

Thomas  Powell,  pullet,  first  premium,   1  50 

Thomas  Powell,  pullet,   H.  C. 

Thomas  Powell,  cockerel,   H.  C. 

S.  L.  Headly,  Union,  Union  county.  New  Jersey,  breeding 

pen,  second  premium,   2  00 

S.  L.  Headly,  cock,  second  premium,   1  00 

S.  L.  Headly,  hen,  second  premium,   1  00 

S.  L.  Headly,  cockerel,  second  premium,   1  00 

S.  L.  Headly,  pullet,  second  premium,   1  00 

B.  F.  Lewis,  cock,   H.  0. 

B.  F.  Lewis,  hen,   H.  0. 
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Black  Minorca. 

William  Heany,  Hamraonton,  New  Jersey,  breeding  pen,  first 

premium,   3  00 

Levi  G.  Thomas,  Pine  Iron  Company,  Pennsylvania,  cockerel, 

first  premium,   1  50 

Levi  G.  Thomas,  pullet,  first  premium,  ,  .    1  60 

H.  A.  Beyler,  Reading,  Pennsylvania,  cockerel,  second  pre- 

•  mium,    1  00 

H.  A.  Beyler,  pullet,  second  premium,   1  00 

White  MonoTCOA. 

R.  Frank  Moore,  breeding  pen,  first  premium,    3  00 

R.  Frank  Moore,  cockerel,  first  premium   1  50 

R.  Frank  Moore,  hen,  first  preminm,   1  50 

R.  Frank  Moore,  breeding  i)en,  second  premium,   2  00 

R.  Frank  Moore,  cock,  second  preminm,   1  00 

R.  Frank  Moore,  hen,  second  premium,   1  00 

R.  Frank  Moore,  pullet,  second  premium,   1  00 

R.  Frank  Moore,  pullet,   H.  C. 

R.  Frank  Moore,  cockerel,   H.  0. 

Milton  H.  Leidy,  cockerel,  second  premium,   1  00 

Brown  Leghorn^ — Single  comhecL 

Thomas  Powell,  breeding  pen,  first  premium,   3  00 

Thomas  Powell,  cockerel,  first  premium,   1  50 

Thomas  Powell,  pullet,  first  premium,   1  50 

Thomas  Powell,  cock,  first  premium,   1  50 

Thomas  Powell,  hen,  first  premium,   1  50 

Caleb  H.  Toland,  Sixtieth  and  Harte  avenue,  Philadelphia, 

breeding  pen,  second  premium,   2  00 

B.  F.  Lewis,  cock,  second  premium,   1  00 

B.  F.  Lewis,  hen,  second  premium,   1  00 

S.  L.  Headly,  breeding  pen,  third  premium,  .  .......  100 

S.  L.  Headly,  cock,   H.  C. 

S.  L.  Headly,  hen,   H.  0. 

Rose-comhed. 

Freeman  &  Button,  Cottons,  New  York,  cockerel,  first  pre- 
mium,  1  50 

Freeman  &  Button,  pullet,  first  premium,   1  50 

Freeman  &  Button,  pullet,  second  premium,   1  00 

Freeman  &  Button,,  cockerel,  second  premium,   1  00 

Dominique  Leghorns. 

S.  L.  Headly,  breeding  pen,  first  premium,   3  00 

S.  L.  Headly,  cock,  first  premium,   1  50 

S.  L.  Headly,  hen,  first  premium,   1  50 

White  Leghorns. 

B.  F.  Lewis,  cock,  first  premium,    1  50 

B.  F,  Lewisi  hen,  first  premium,   1  50 

Michael  Brison,  Sixtieth  and  Grass  Lane,  breeding  pen,  chick, 

second  premium,   2  00 
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Houdana^ 

G.  S.  Button,  Chellenango,  New  York,  breeding  pen,  first  ■ 

premium,   3  00 

G.  S.  Button,  cock,  first  premium,   1  60 

G.  S.  Button,  hen,  first  premium,   1  60 

B.  F.  Lewis,  cock,  second  premium,   1  00 

B.  F.  Lewis,  hen,  second  premium,   1  00 

White  Polish, 

S.  L.  Headly,  breeding  pen,  first  premium,   3  00 

S.  L.  Headly,  cockerel,  first  premium,   1  60 

S.  L.  Headly,  pullet,  first  premium,   1  60 

S.  Lu  Headly,  hen,  first  premium,   1  60 

S.  L.  Headly,  cockerel,  second  premium,   1  00 

S.  L  Headly,  cock,  second  premium,   1  00 

S.  L.  Headly,  hen,  second  premium,   1  00 

S.  L.  Headly,  pullet,  second  premium,   1  00 

Silver-created  Polish. 

S.  L.  Headly,  breeding  pen,  first  premium,   3  00 

S.  L.  Headly,  pullet,  first  premium,   1  60 

S.  L.  Headly,  cockerel,  first  premium,   1  60 

S.  Lu  Headly,  hen,  first  premium,   1  60 

White-crested  Black  Polish. 

S.  L.  Headly,  pullet,  first  premium,   1  60 

S.  L.  Headly,  cockerel,  first  premium,   1  60 

Yellow  Duckwing^  Oame. 

Westervelt,  Hayward  &  Company,  Rutherford,  New  Jersey, 

hen,  first  premium,   1  60 

Black  Breasted  Red. 

Westervelt,  Hayward  &  Company,  Rutherford,  New  Jersey, 

hen,  first  premium,   1  60 

James  A.  Stovell,  Philadelphia,  breeding  pen,  first  premium,  3  00 

James  A.  Stovell,  hen,  first  premium,   1  60 

James  A.  Stovell,  cock,  first  premium   1  60 

James  A.  Stovell,  cockerel,  first  premium,   1  60 

James  A.  Stovell,  pullet,  first  premium,   1  60 

James  A.  Stovell,  pullet,  second  premium,   1  00 

James  A.  Stovell,  cockerel,  second  premium,   1  00 

Wm.  Fable, 
Wm.  a.  West. 

Rumpless. 

B.  F.  Lewis,  Gwynedd,  Pennsylvania,  cock,  first  premium,  .  $1  50 

B.  F.  Lewis,  hen,  first  premium,   1  50 

B.  F.  Lewis,  hen,  second  premium,   1  00 

B.  F.  Lewis,  cock,  second  premium,   1  00 

Frizzled. 

B.  F.  Lewis,  cock,  first  premium,  '  1  60 

B.  F.  Lewis,  hen,  first  premium,   1  50 
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Japanese  Silkies. 

H.  W.  Vahle,  46  North  Ninth  street,  Philadelphia,  cock,  first 

premium.   1  50 

H.  W.  Vahle,  hen,  first  premium,  .    1  50 

H.  W.  Vahle,  hen,  second  premium,   1  00 

Silver  Duckwing  Oame  Bantams. 

Jesse  G.  Darlington,  Fifty-third  and  Media  street,  Philadel 

phia,  breeding  pen,  first  premium,   3  00 

Jesse  Q.  Darlington,  hen,  first  premium,   •  1  50 

Jesse  G.  Darlington,  cock,  first-premium,   1  50 

Jesse  G.  Darlington,  cockerel,  first  premium,   1  50 

Jesse  G.  Darlington,  pullet,  first  premium,   1  50 

Jesse  G.  Darlington,  pullet,  second  premium,   1  00 

Jesse  G.  Darlington,  cockerel,  second  premium,   1  00 

J.  C.  Maple,  Trenton,  New  Jersey,  breeding  pen,  second  pre- 
mium,   2  00 

J.  C.  Maple,  cock,  second  premium,   1  00 

J.  C.  Maple,  hen,  second  premium,   1  00 

Tomlinson  &  Brother,  Sixteenth  and  Tioga  street,  Phila- 
delphia, breeding  pen,  third  premium,   1  00 

Tomlinson  &  Brother,  hen,   H.  0. 

Tomlinson  &  Brother,  pullet   H.  C. 

Oolden  Duckwing  Oame  Bantams. 

J.  C.  Maple,  Trenton,  New  Jersey,  breeding  pen,  first  pre- 
mium,   $3  00 

J.  O.  Maple,  hen,  first  premium,   1  50 

J.  C.  Maple,  cock,   H.  0. 

Westervelt,  Hayward  &  Company,  Rutherford,  New  Jersey, 

cock,  first  premium,   $1  50 

Westervelt,  Hayward  &  Company,  cock,  second  premium,  .  1. 00 

Red  Pyle  Oame  Bantams. 

J.  C.  Maple,  Trenton,  New  Jersey,  cock,  first  premium,  .  .  1  50 

J.  C.  Maple,  hen,  first  premium,   1  50 

Westervelt,  Hayward  &  Co.,  hen,  second  premium,  ....  1  00 

Westervelt,  Hayward  &  Co.,  cock,  second  premium,   ....  1  00 

Westervelt,  Hayward  &  Co.,  cock,   H.  C. 

JohnFilkin,  Orange,  New  Jersey,  pullet,  second  premium,  1  00 

White  Pyle  Bantams. 

H.  A.  Beyler,  Reading,  Pennsylvania,  breeding  pen,  first  pre- 
mium,   3  00 

J.  C.  Maple,  hen,  first  premium,   1  50 

John  Filkins,  Orange,  New  Jersey,  pullet,  first  premium,  .  .  1  50 

Westervelt,  Hayward  &  Co.,  cock,  first  premium,   1  50 

Westervelt,  Hayward  &  Co.,  cockerel,  first  premium,   ...  1  50 

Westervelt,  Hayward  &  Co.,  pullet,  first  premium   1  50 

Westervelt,  Hayward  &  Co.,  cock,  second  premium,  ....  1  00 

Brown  Breasted  Red  Oame  Bantam. 

Westervelt,  Hayward  &  Co.,  breeding  pen,  first  premium,  .  3  00 

Westervelt,  Hayward  &  Co.,  cock,  first  premium,   1  50 
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Westervelt,  Hayward  &  Co.,  hen,  first  premium,   $1  50 

Westervelt,  Hayward  &  Co.,  cockerel,  first  premium,  ...  1  50 

Westervelt,  Hayward  &  Co.,  pullet,  first  premium,    ....  1  50 

Westervelt,  Hayward  &  Co.,  pullet,  second  premium,  ...  1  00 

Westervelt,  Hayward  &  Co.,  hen,  second  premium,  ....  1  00 

Black  Breasted  Oame  Bantam, 

Jesse  Q.  Darlington,  breeding  pen,  first  premium,   3  00 

Jesse  G.  Darlington,  hen,  first  premium,   1  50 

Jesse  G.  Darlington,  cockerel,  first  premium,   1  50 

Jesse  G.  Darlington,  hen,  second  premium,   1  00 

Jesse  G.  Darlington,  pullet,  second  premium,   1  00 

Jesse  G.  Darlington,  cockerel,  second  premium,   1  00 

Jesse  G.  Darlington,  cock,   H.  C. 

John  Filkin,  Orange,  New  Jersey,  cock,  first  premium,    .  .  1  50 

John  Filkin,  pullet,  first  premium,  ,   1  50 

Westervelt,  Hayward  &  Co.,  cock,  second  premium   1  00 

William  Henry,  Hammonton,  New  Jersey,  breeding  pen,  sec- 
ond premium,   2  00 

J.  0.  Maple,  Trenton,  New  Jersey,  hen,   H.  C. 

Black  Oame  Bantam, 

John  L.  Baily,  breeding  pen,  first  premium,   3  00 

John  L.  Baily,  cock,  first  premium,   1  50 

John  L.  Baily,  hen,  first  premium,   1  50 

John  L.  Baily,  hen,   H.  C. 

Westervelt  Hayward  &  Co.,  pullet,  first  premium,   1  50 

Westervelt  Hayward  &  Co.,  pullet,  second  premium,  ...  1  00 

Black  Hose  OomJbed  Bantam. 

J.  C.  Maple,  breeding  pen,  first  premium,   3  00 

J.  C.  Maple,  copk,  first  premium,   1  50 

J.  C.  Maple,  hen,  first  premium,   1  50 

J.  0.  Maple,  cockrel,  first  premium,   1  50 

J.  C.  Maple,  hen,  second  premium,   1  00 

White  Rose  Combed  Bantam, 

J.  C.  Maple,  cock,  first  premium,   1  50 

J,  C.  Maple,  hen,  first  premium,   1  50 

J.  0.  Maple,  pullet,  first  premium,   1  50 

Golden  Seahright  Bantam, 

J.  C.  Maple,  breeding  pen,  first  premium,   3  00 

J.  0.  Maple,  cock,  first  premium,   1  50 

J.  C.  Maple,  hen,  first  premium,   1  50 

J.  id.  Maple,  cockerel,  first  premium,   1  50 

J.  C.  Maple,  pullet,  first  premium,   1  50 

J.  C.  Maple,  pullet,   H.  C. 

H.  A.  Beyler,  hen,  second  premium,   1  00 

H.  A.  Beyler,  cock,  second  premium,   1  00 

H.  A.  Beyler,  pullet,  second  premium,   1  00 

H.  A.  Beyler,  hen,   H.  C. 

Catharine  E.  Stefi'er,  1023,  North  Fifth  street,  Philadelphia, 

cockrel,  second  premium,   1  00 
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Silver  Sedbright  B<mtam. 

J.  C.  Maple,  hen,  first  premium,   1  50 

J.  C.  Maple,  cock,  first  premium,   1  50 

J.  C.  Maple,  cock,  second  premium,  .  .  ,   1  00 

Westervelt  Hay  ward  &  Co.,  hen,  second  premium,  ....  1  00 

Westervelt  Hayward  &  Co.,  cock,   H.  0. 

BuiF  Pekin  Bantam, 

R.  Frank  Moore,  Milford,  Mills,  Pennsylvania,  breeding  pen, 

first  premium,   3  00 

R.  Frank  Moore,  cockrel,  first  premium,   1  50 

R.  Frank  Moore,  pullet,  first  premium,   1  50 

H.  B.  &  A.  F.  Bancraft,  Frankford,  Pennsylvania,  cock,  first 

premium,   1  50 

H.  B.  &  A.  F.  Bancraft,  hen,  first  premium,   1  50 

H.  B.  &  A.  F.  Bancraft,  breeding  pen,  second  premium,  .  .  2  00 

H.  B.  &.  A.  F.  Bancraft,  cock,  second  premium,  ......  1  00 

H.  B.  &.  A.  F.  Bancraft,  hen,  second  premium,   1  00 

H.  B.  &.  A.  F.  Baneraft,  hen,   H.  0. 

H.  B.  &.  A.  F.  Bancraft,  cock,   H.  0. 

Black  Pekin  Bantam. 

R.  Frank  Moore,  cockerel,  first  premium,   1  50 

R.  Frank  Moore,  pullet,  first  premium,   1  50 

John  E.  Deihlb, 
George  W.  McCracken. 

Turkeys. 
Bronze  Turkeys. 

C.  F.  Lewis,  one  pair,  first  premium,   $2  00 

White  Holland. 

B.  F.  Lewis,  first  premium,   3  00 

CLASS  30— Geese. 
Toulouse  Qeese. 

B.  F.  Lewis,  one  pair,  first  premium,   2  00 

Freeman  &  Button,  Coltins,  New  York,  one  pair,  second  pre 
mium,    .  .  '.   1  00 

White  China. 

B.  F.  Lewis,  one  pair,  first  premium,   2  00 

Wild. 

B.  F.  Lewis,  one  pair,  first  premium,   2  00 

White  Call  Duck. 

S.  A.  Stovell,  Philadelphia,  one  pair,  first  premium,  ....       1  60 

Black  Cayuga  Dwk. 

Freeman  &  Button,  Coltins,  New  York,  one  pair,  first  pre- 
mium,   1  50 

Freeman  &  Button,  one  pair,  second  premium,   1  00 
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Aylesburg  Ducks. 

B.  F.  Lewis,  one  pair,  first  premium,   $1  50 

Pekin  Ducks. 

B.  F.  Lewis,  one  pair,  first  premium,   1  50 

Rouen  Duck, 

B.  F.  Lewis,  one  pair,  first  premium,   1  50 

B.  F.  Lewis,  one  pair  duckling:s,  second  premium,   1  (X) 

White  Crested  Duck. 

B.  F.  Lewis,  one  pair,  first  premium,   1  50 

White  Muscovy  Duck. 

B.  F.  Lewis,  one  pair,  first  premium,   1  50 

B.  F.  Lewis,  one  pair  ducklings,  second  premium,   1  00 

John  E.  Diehle, 
Geo.  W.  McCraken. 

Ornamental  and  Caged  Birds. 

H.  W.  Vahle,  Brazillian  Cardinal,  first  premium,   $1  00 

H.  W.  Vahle,  Mexican  Cardinal,  first  premium,   1  00 

H.  W.  Vahle,  Blue  Macaro,  first  premium,   1  00 

H.  W.  Vahle,  Green  Macaro,  first  premium,  •  .  .  1  00 

H.  W.  Vahle,  Mino,  first  premium,   1  00 

H.  W.  Vahle,  White  Crested  Cockatoo,  first  premium,  ...  1  00 

H.  W.  Vahle,  Yellow  Crested  Cockatoo,  first  premium,   .  .  1  00 

H.  W.  Vahle,  Mexican  Parrot,  first  premium,   1  00 

H.  W.  Vahle,  Amazon  Parrot,  first  premium,   1  00 

H.  W.  Vahle,  Blue  Head  Parrot,  first  premium,   1  00 

H.  W.  Vahle,  Strawberry  Finch,  first  premium,   I  00 

H.  W.  Vahle,  Zebra  Finch,  first  premium,   1  00 

H.  W.  Vahle,  Magpies,  first  premium,   1  00 

H.  W.  Vahle,  Silverbacks,  first  premium,   1  00 

H.  W.  Vahle,  Widah  bird,  first  premium,   1  00 

H.  W.  Vahle,  Cutcan  Tucan,  first  premium.   1  00 

H.  W.  Vahle,  Mexican  Tucan,  first  premium,   1  00 

H.  W.  Vahle,  ChaflSnch,  first  premium,   1  00 

H.  W.  Vahle,  Blue  Linnett,  first  premium,   1  00 

H.  W.  Vahle,  Blue  Finch,  first  premium,   1  00 

H.  W.  Vahle,  European  Red  Squirrel,  first  premium,  ...  1  00 

H.  W.  Vahle,  Mexican  Fox  Squirrel,  first  premium,  ...  1  00 

H.  W.  Vahle,  Gray  Squirrel,  first  premium,   1  00 

H.  W.  Vahle,  Black  Squirrel,  first  premium,   1  00 

H.  W.  Vahle,  Marmoset  Monkey,  first  premivim,   1  00 

H.  W.  Vahle,  White-faced  Ringtail  Monkey,  first  premium,  .  1  00 
H.  W.  Vahle,  South  American  Ringtail  Monkey,  first  pre- 
mium,  1  00 

H.  W.  Vahle,  Angora  Rabbits,  first  premium,   50 

H.  W.  Vahle,  Rough  Guinea  Pigs,  first  premium,   50 

H.  W.  Vahle,  Smooth  Guinea  Pig,  first  premium,   50 

H.  W.  Vahle,  Silver  Pheasant,  first  premium,   1  00 

H.  W.  Vahle,  Gray  African  Parrot,  first  premium,    ....  1  00 

H.  W.  Vahle,  Maracabo  Parrot,  first  premium,   1  00 
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H.  W.  Vahle,  King  Parrot,  first  premium,   $1  00 

H.  W.  Vahle,  Cubian  Parrot,  first  premium,   1  00 

H.  W.  Vahle,  Tugueriners  Parrot,  first  premium,   1  00 

H.  W.  Vahle,  Cockatillas,  first  premium,   1  00 

II.  W.  Vahle,  Blue  Mountain  Loys,  first  premium,   1  00 

H.  W.  Vahle,  Rossella,  first  premium,   1  00 

H.  W.  Vahle,  Rossella,  bearded,  first  premium,   1  00 

H.  W.  Vahle,  Casters,  first  premium,   1  00 

H.  W.  Vahle,  Love  Birds,  first  premium,   1  00 

H.  W.  Vahle,  Shell  Paroquets,  first  premium,   1  00 

H.  W.  Vahle,  Brazillian  Nauda,  first  premium,   1  00 

H.  W.  Vahle,  Port  Lincoln  Paroquets,  first  premium,  ...  1  00 

H.  W.  Vahle,  Birabona  Paroquets,  first  premium,     ....  1  00 

H.  W.  Vahle,  Yellowhead,  first  premium,   1  00 

H.  W.  Vahle,  Red  Weavers,  first  premium,   1  00 

H.  W.  Vahle,  Bishops,  first  premium,   1  00 

H.  W.  Vahle,  Cutthroats,  first  premium,   1  00 

H.  W.  Vahle,  White  Java  Sparrow,  first  premium,    ....  1  00 

H.  W.  Vahle,  Gray  Java  Sparrow,  first  premium,   1  00 

H.  W.  Vahle,  Boaraboned,  first  premium,   1  00 

William  Fable, 
William  A.  Wert. 

B.  F.  Lewis,  Madagascar  rabbits,   H.  C. 

B.  F.  Lewis,  Himalaya  rabbits,  first  premium,   50 

B.  F.  Lewis,  Angora  rabbits,   H.  C. 

B.  F.  Lewis,  Belgian  rabbits,  first  premium,   50 

B.  F.  Lewis,  Egyptian  rabbits,  first  premium,   50 

B.  F.  Lewis,  smooth  white  guinea  pigs,  first  premium,  ...  50 

B.  F.  Lewis,  smooth  colored  guinea  pigs,  first  premium,  .  .  50 

B.  F.  Lewis,  rough  white  guinea  pigs,   H.  C. 

B.  F.  Lewis,  white  guineas,  first  premium,   $1  50 

B.  F.  Lewis,  white  guineas,  second  premium,   1  00 

B.  F.  Lewis,  pearl  guineas,  first  premium,   1  50 

Keystone  Incubator  Company,  Philadelphia,  premium  of  .  .  15  00 

CLASS  31 — Pigeons  and  Cage  and  Ornamental  Birds. 
Hinff  Doves, 

Archie  McKinley,  741  North  Seventh  street,  Philadelphia, 

one  pair,  first  premium,   $1  00 

B.  F.  Lewis,  one  pair,  second  premium,   75 

Hed  Jacobin  Pigeons. 

F.  F.  Kampe,  1123  Poplar  street,  Philadelphia,  one  pair,  first 

premium,   1  00 

H.  W.  Vahle,  one  pair,  second  premium,   75 

J.  G.  Darlington,  one  pair,   H.  C. 

Yellow  Jacobin  Pigeons. 

W.  H.  Ehringer,  1307  Nortli  Fourth  street,  Philadelphia,  one 

pair,  second  premium,   75 

White  Jacobin  Pigeons. 

J.  G.  Darlington,  one  pair,  first  premium,   $1  00 
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Dun  Jacobin  Pigeons. 

J.  G.  Darlington,  one  pair,  first  premium,   $1  00 

Turhits  Pigeons. 

J.  A.  Stovell,  one  pair,  blue  tailed,  first  premium,   1  00 

J.  A.  Stovell,  one  pair,  blue  tailed,  second  premium,    ...  75 

J.  A.  Stovell,  one  pair,  red  tailed,  first  premium,   1  00 

J.  A.  Stovell,  one  pair,  yellow  tailed,  second  premium,    .  .  75 

J.  A.  Stovell,  one  pair,  black  tailed,  second  premium,  ...  75 

W.  H.  Ehringer,  yellow  winged,  first  premium,  1  00 

W.  H.  Ehringer,  yellow  winged,  second  premium,   75 

W.  H.  Ehringer,  red  winged,  first  premium,   1  00 

W.  H.  Ehringer,  red  winged,  second  premium,   75 

W.  H.  Ehringer,  bladk  tail,  first  premium,   1  00 

W.  H.  Ehringer,  white  tail,  first  premium,   1  00 

Mark  Schofield,  Philadelphia,  dun,  first  premium,   1  00 

Mark  Schofield,  Philadelphia,  dun,  second  premium,    ...  75 

Mark  Schofield,  Philadelphia,  blue,  first  premium,    ....  1  00 

Mark  Schofield,  Philadelphia,  black  winged,  first  premium,  1  00 

Mark  Schofield,  Pniladelphia,  blue  winged,  first  premium,  .  1  00 

Mark  Schofield,  Philadelphia,  white,  second  premium,  ...  75 

Mark  Schofield,  Philadelphia,  black,  first  premium,  ....  1  00 

Mark  Schofield,  Philadelphia,  yellow,  first  premium,    ...  1  00 

Mark  Schofield,  Philadelphia,  red  tail,  first  premium,   ...  1  00 

Mark  Schofield,  Philadelphia,  red  tail,  second  premium,  .  .  75 

Mark  Schofield,  Philadelphia,  yellow  tail,  first  premium,  .  .  1  00 

Mark  Schofield,  Philadelphia,  blue  wing,  second  premium,  .  75 

Swallows. 

John  Yerkes,  Philadelphia,  black,  second  premium,  ....  75 

John  Yerkes,  yellow,  first  premium,   1  00 

John  Yerkes,  yellow,  second  premium,   75 

W.  H.  Ehringer,  Philadelphia,  blue,  first  premium   1  00 

W.  H.  Ehringer,  red,  first  premium,   1  00 

John  Yerkes,  blue,  second  premium   75 

John  Yerkes,  blue,  with  bars,  second  premium,   75 

Martin  Hoepfner,  olue,  with  white  bars,  first  premium,   .  .  1  00 

Martin  Hoepfner,  blue,  with  black  bars,  first  premium,    .  .  1  00 

H.  W.  Vahle,  Philadelphia,  black,  white  bars,  first  premium,  1  00 

H.  W.  Vahle,  black,  first  premium,   1  00 

H.  W.  Vahle,  red,  first  premium,   1  00 

H.  W.  Vahle,  red,  with  no  bars,  second  premium,   75 

Magpies, 

W.  H.  Ehringer,  crested,  second  premium,   75 

W.  H.  Ehringer,  red,  first  premium,   1  00 

W.  H.  Ehringer,  red,  second  premium,                             .  75 

W.  H.  Ehringer,  black,  first  premium,   1  00 

W.  H.  Ehringer,  black,  second  premium,   70 

W.  H.  Ehsinger,  black,  plain,  first  premium,   1  05 

H.  W.  Vahle,  yellow,  plain,  first  premium,   1  00 

Moore. 

J.  A.  Stovell,  Philadelphia,  blue,  first  premium,   1  00 

Martin  Hoepfner,  blue,  first  premium,   1  00 


Digitized  by 


Off.  Doc.]    Pennsylvania  State  Agricultubal  Society.  71 

Jdcohins. 

H.  W.  Vahle,  white,  first  premium,   $1  00 

Snells, 

W.  H.  Ehrlinger,  blue  tail,   1  00 

W.  H.  Ehrlinger,  black  tail,   1  00 

Barhs, 

W.  H.  Ehringer,  white,  first  premium,   1  00 

Mark  Schofield,  white,  second  premium,   75 

OwU. 

W.  H.  Ehringer,  blue  powdered,  first  premium,  ........  1  00 

W.  H.  Ehringer,  blue  mufi'ed,  second  premium,   75 

Mark  Schofield,  silver,  second  premium,   75 

J.  Q.  Darlington,  blue  mufied,  socond  premium,   76 

Mark  Schofield,  blue  tail,  first  premium,   1  00 

J.  A.  Stovell,  blue  muffed,  second  premium,   75 

J.  A.  Stovell,  silver,  first  premium,   1  00 

J.  A.  Stovell,  blue  powdered,  second  premium,   75 

J.  A.  Stovell,  red  check,  first  premium,   1  00 

J.  A.  Stovell,  yellow  check,  first  premium,   1  00 

J.  A.  Stovell,  white  check,  first  premium,   1  00 

J.  A.  Stovell,  white  check,  second  premium,   75 

J.  A.  Stovell,  blue  check,  second  premium,   75 

Dragons. 

W.  H.  Ehrlinger,  white,  second  premium,  *  .  75 

W.  H.  Ehrlinger,  yellow,  first  premium,   1  00 

W.  H.  Ehrlinger,  red,  first  premium,   1  00 

W.  H.  Ehrlinger,  blue,  first  premium,   1  00 

W.  H.  Ehrlinger,  silver,  first  premium,   1  00 

F.  F.  Kampe,  white,  first  premium,   1  00 

FrillbacJcs, 

H.  W.  Vahle,  white,  second  premium,   75 

H.  W.  Vahle,  silver,  first  premium,   1  00 

Tumhlers, 

W.  H.  Ehrlinger,  red  ball,  first  premium,   1  00 

W.  H.  Ehrlinger,  blue  ball,  second  premium,  •  75 

Martin  Hoepfner,  black  beard,  first  premium,   1  00 

Mark  Schofield,  black  mottled,  first  premium,   1  00 

H.  W.  Vahle,  blue  booted,   1  00 

J.  A.  Stovell,  yellow  booted,  first  premium,   1  00 

J.  A.  Stovell,  yellow  booted,  second  premium,   75 

J.  A.  Stovell,  red  booted,  first  premium,   1  00 

J.  A.  Stovell,  red  booted,  second  premium,   75 

H.  W.  Vahle,  red  beards,  first  premium,   1  00 

H.  W.  Vahle,  blue  beards,  first  premium,   1  00 

FantaiU. 

H.  W.  Vahle,  white,  second  premium,   75 

H.  W.  Vahle,  red,  first  premium,   1  00 
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H.  W.  Vahle,  blue,  first  premium,   $1  00 

H.  W.  Vahle,  dun,  first  premium,   1  00 

H.  W.  Vahle,  black,  second  premium   75 

F.  F.  Kampe,  white,  first  premium   1  00 

F.  F.  Kampe,  black,  first  premium,   1  00 

Panters. 

F.  F.  Kampe,  blue,  first  premium,   1  00 

F.  F.  Kampe,  white,  first  premium,   1  00 

Martin  Hoepfner,  Blue  Quakers,  white  bars,  first  premium,  1  00 

H.  W.  Vahle,  Blue  Quakers,  white  bars,  first  premium,   .  .  1  00 

H.  W.  Vahle,  coppers,  first  premium,   1  00 

Mark  Schofield,  Starting  Quakers,  second  premium,  ....  75 

J.  A.  Stovall,  Starting  Quakers,  first  premium,   1  00 

Antwerps, 

J.  A.  Stovell,  white,  first  premium,   1  00 

J.  A.  Stovell,  white,  second  premium,   75 

J.  A.  Stovell,  black,  first  premium,   1  00 

B.  b\  Lewis,  red  check,  first  premium,   1  00 

B.  F.  Lewis,  silver,  second  premium,   75 

B.  F.  Lewis,  blue,  second  premium,   75 

W.  S.  Harbison,  Camden,  N.  J.,  dun,  first  premium,  ....  1  00 

W.  S.  Harbison,  blue,  first  premium,   1  00 

W.  S.  Harbison,  red,  second  premium,   75 

W.  T.  Harbison,  silver  black  bars,  first  premium,   1  00 

W.  B.  Harbison,  blue  check,  second  premium,   75 

Dutchies. 

F.  F.  Kampe,  white,  first  premium,   1  00 

F.  F.  Kampe,  white,  second  premium,   75 

Martin  Hoepfner,  spangled  ice,  first  premium,   1  00 

Martin  Hoepfner,  blue  white  bars,  first  premium,   1  00 

Martin  Hoepfner,  black  priests,  white  bars,  first  premium,  .  1  00 

Martin  Hoepfner,  blue  Brunswicks,  first  premium,   1  00 

Martin  Hoepfner,  blue  spangled  shields,  first  premium,   .  .  1  00 

Martin  Hoepfner,  red  spangled  white  bars,  first  premium,  .  1  00 

Martin  Hoepfner,  bald  head  trumpeters,  first  premium,    .  .  1  00 

H.  W.  Vahle,  ice,  second  premium,   75 

H.  W.  Vahle,  blue  runts,  first  premium,   1  00 

H.  W.  Vahle,  black  runts,  first  premium,   1  00 

Ornamental  and  Caged  Birds, 

H.  W.  Vahle,  mocking  bird,   1  00 

H.  W.  Vahle,  English  thrush   1  00 

H.  W.  Vahle,  English  blackbird,    1  00 

H.  W.  Vahle,  English  sterling,   1  00 

H.  W.  Vahle,  English  nightingale,   1  00 

H.  W.  Vahle,  English  skylark,   1  00 

H.  W.  Vahle,  English  robin,   1  00 

H.  W.  Vahle,  American  robin,   1  00 

H.  W.  Vahle,  white  robin   1  00 

H.  W.  Vahle,  American  blue  jay,   1  00 

H.  W.  Vahle,  thresher,   1  00 


W.  Table, 
W3I.  A.  Wert, 
Committee* 
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Rabbits. 

Joseph  Spencer,  Philadelphia,  Madagascar  fawn  buck,  ...  $0  50 

Joseph  Spencer,  Madagascar  fawn  doe,   50 

Joseph  Spencer,  Madagascar  mottled  buck,   50 

Joseph  Spencer,  Madagascar  mottled  doe,   50 

Bees. 

Colony  Italian  hees. 

H.  M.  Twining,  Philadelphia,  first  premium,   $5  00 

Thomas  Paddison,  Philadelphia,  Diploma. 

Cyprian, 

S.  W.  Morrison,  Oxford,  first  premium,   $5  00 

Syrian. 

Arthur  Todd,  Philadelphia,  first  premium,   5  00 

Camiolan, 

S.  W.  Morrison,  Oxford,  first  premium,   5  00 

Native  or  Black. 

H.  M.  Twining,  Philadelphia,  first  premium,   5  00 

Queen  rearing. 

H.  M.  Twining,  Philadelphia,  first  premium,   5  00 

Arthur  Todd,  Philadelphia,  Diploma. 

Queen  cells. 

Arthur  Todd.  Philadelphia,  first  premium,   $5  00 

Queen  hees^  any  race. 
S.  W.  Morrison,  Oxford,  first  premium,   5  00 

Honey  and  Wax. 
Comh  honey^  collection. 

I.  G.  Whitten,  Geneva,  New  York,  Diploma. 

Moddle  Bee  Hive  Company,  Philadelphia,  Diploma. 

Comh  honey  J  ten  pQundsj  heat. 
Moddle  Bee  Hive  Company,  Philadelphia,  Diploma. 

Extracted  honey ^  coll. 
Moddle  Bee  Hive  Company,  Philadelphia,  Diploma. 

Extracted  honey ^  ten  pounds^  hest. 
E.  J.  Baxter,  Nawes,  Illinois,  Diploma. 

Honey.,  heat  and  largest  collection. 
Arthur  Todd,  Philadelphia,  Diploma. 

Hives  and  Appliances. 
Movahle  frame  hive. 
Arthur  Todd,  Philadelphia,  .  Diploma. 


Digitized  by 


74  Agriculture  of  Pennsylvania.  No.  2, 

Straw  hive, 

Arthur  Todd,  Philadelphia,  Diploma. 

Apiarian  tools. 

Arthur  Todd,  Philadeiphia,  Diploma. 

A  very  extensive  and  fine  collection,  for  which  he  deserves  great 
credit. 

Reversible  frame. 
Arthur  Todd,  Philadelphia,  Diploma. 

Collection  Comb  Foundation. 
Charles  Dadant,  Hamilton,  Illinois,  Diploma. 

Honey  racks. 

F.  Dauzenbaker,  Claymont,  Delaware,  Diploma. 

New  invention. 

Arthur  Todd,  Philadelphia,  Diploma. 

Manipulation. 
Transferring. 

Arthur  Todd,  Philadelphia,  first  premium,   $5  00 

H.  M.  Twining,  Philadelphia,  Diploma. 

Manipulation^ 

Arthur  Todd,  Philadelphia,  first  premium,   $5  00 

H.  M.  Twining,  Philadelphia,  Diploma. 

Extraction  of  honey. 

Arthur  Todd,  Philadelphia,  first  premium,   $5  00 

H.  M.  Twining,  Philadelphia,  Diploma. 

I  respectfully  submit  the  above  as  my  report. 


J.  Hasbrouch, 
New  Brunswick^  N  J. 

CLASS  No.  41 — Grain  and  Seeds,  and  Vegetables. 
Competing  Societies — Best  and  Largest  Collection. 


D.  H.  Branson,  first  premium,  $30  00 

CLASS  No.  43. 
Yellow  Com — Si^  Bushels. 
D.  H.  Branson,  first  premium,   5  00 

White  Flint  Corn — Six  Bushels. 
D.  H.  Branson,  first  premium,   5  00 

Oats — Six  Bushels. 
D.  H.  Branson,  first  premium,   5  00 
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CLASS  No.  44. 
WhiU  Wheat. 

Baker,  Rowell  &  Co.,  Easton,  Md.,  first  premium,   $3  00 

FuUz  Wheat 

Baker,  Rowell  &  Co.,  Easton,  Md.,  first  premium,   3  00 

lied  Wlveat. 

Baker,  Rowell  &  Co.,  Longberry  variety,  first  premium,  .  .  3  00 
W.  H.  Smith,  Phila.,  Longberry  variety,  second  premium,  .  .      2  00 

Red  Wheats  direct  from  original  importation, 
H-  yf.  Monte,  Philadelphia,  first  premium,   3  00 

Grain  and  Seeds — Display  Wheat  and  a  Sheaf. 
J.  M.  &  R.  C.  Kaighn,  Camden,  N.  J.,  first  premium,  ....      5  00 

Yellow  Com. 

James  Cloud,  Oxford,  Pa.,  first  premium,   2  00 

Indian  Com — Yellow  Oourd  Seed. 

D.  H.  Branson,  first  premium,   2  00 

James  Cloud,  Oxford,  Pa.,  second  premium,   1  00 

White  Gourd  Seed. 

James  Cloud,  first  premium,   2  00 

D.  H.  Branson,  second  premium,   1  00 

Yellow  Flint. 

D.  H.  Branson,  first  premium^   2  00 

James  Cloud,  second  premium,   1  00 

White  Flint. 

D.  H.  Branson,  first  premium,   2  00 

Field  Com. 

T>.  H.  Branson,  first  premium,   3  00 

J.  M.  &  R.  C.  Kaighn,  second  premium,   2  00 

Collection^  ten  or  more  variety^  stalks. 

T>.  H.  Branson,  first  premium,   5  00 

James  Cloud,  second  premium,   3  00 

Grain  and  Seeds. 

White  Oats — Six  bushels. 

D.  H.  Branson,  first  premium,   2  00 

Shea/  of  Oats. 

D.  H.  Branson,  first  premium,   2  00 

Broom  Com. 

D.  H.  Branson,  first  premium,   3  00 
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Sheaf  of  Millet 

Baker,  Rowell  &  Co.,  Easton,  Md.,  first  premium,   $3  00 

Sunflower, 

D.  H.  Branson,  first  premium,   2  00 


Having  carefully  examined  the  entries  in  this  book,  we  make  the 
foregoing  award  of  premiums. 

Wm.  H.  Holstein, 
James  R.  Piper. 


SUB  CLASS  45c— Potatoes. 

Collection  of  fifty  varieties. 

George  D.  Field,  first  premium,  $10  00 

J.  M.  &  R.  C.  Kaighn,  second  premium,   5  00 

Collection  of  twenty  varieties. 
J.  M.  &  R.  C.  Kaighn,  first  premium,   5  00 

Collection  of  five  varieties. 

J.  M.  &  R.  C.  Kaighn,  first  premium,   5  00 

Collection  of  American  Seedlings. 
J.  M.  &  R.  C.  Kaighn,  first  premium,   5  00 

Sweet  Potatoes — Red. 

George  M.  Rogers,  first  premium,   2  00 

George  D.  Field,  second  premium,   1  00 

Sweet  Potatoes — Yellow. 

George  D.  Field,  first  premium,   2  00 

George  M.  Rogers,  second  premium,   1  00 

Yams — one  half  bushel. 

George  D.  Field,  first  premium,   2  00 

George  M.  Rogers,  second  premium,   1  00 

Onions. 
W/iite  Flat. 

D.  H.  Pranson,  first  premiupi,   2  00 

George  D.  Field,  second  premium   1  00 

White  Hound. 

George  D.  Field,  first  premium   2  00 

Hed  Flat. 

D.  H.  Branson,  first  premium   2  00 

George  D.  Field,  second  premium   1  00 

Yellow  Flat. 

George  D.  Field,  first  premium   2  00 

Yellow  Hound. 

George  D.  Field,  first  premium   2  00 
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Collection  Foreign, 
George  D.  Field,  first  premium,   2  00 

Oeneral  Collection. 
George  D.  Field,  first  premium   5  00 

Display  Cattle-feeding  Roots. 
George  D.  Field,  first  premium   10  00 

Turnips,  Table  Use. 
George  D.  Field,  first  premium   2  00 

Parsnips,  Long  Variety. 

J.  M.  &  R  C.  Kaighn,  first  premium   2  00 

D.  H.  Branson,  second  premium   1  00 

Salsify. 

George  D.  Field,  first  premium   2  00 


To  the  President  and  Managers  of  the  Pennsylvania  State  Agricul- 
tural Society : 

We  find  the  general  display  fair,  especially  the  potatoes,  though 
some  few  articles  were  not  deemed  worthy  the  premiums  offered. 

Your  committee  recommend  that  hereafter  all  articles  competing 
for  the  same  premium  be  grouped  together.  This  plan  would  not 
only  greatly  simplify  the  work  of  the  judges,  but  also  enable  visitors 
to  make  comparisons  for  themselves. 

Respectfully  submitted, 

John  McDowell, 
H.  C.  Demming, 
Thomas  J.  Edge.  ^ 

CLASS  46. — Grasses  and  Green  Vegetables. 
Collection  Green  Vegetables. 
J.  M.  &  R.  C.  Kaighn,  Camden,  first  premium,   .  .  $10  and  Report. 


Grasses — Dried  Forage  Plants. 
J.  M.  &  R.  C.  Kaighn,  first  premium,   3  00 

Display  of  Growing  in  Pots. 
George  W.  Field,  first  premium   5  00 

Display  Cucurbitaceous  Vegetables. 
George  D.  Field,  first  premium   10  00 

Watermelon  Collection. 

George  M.  Rogers,  first  premium   10  00 

George  D.  Fields,  second  premium   6  00 

Most  Perfect  in  Color^  Texture  and  Flavor. 
George  D.  Field,  first  premium   3  00 
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Oblong^  Dark  Skinned. 
George  D.  Field,  first  premium   2  00 

Oanteloupes — Collection. 

George  D.  Field,  first  premium   10  00 

D.  H.  Branson,  second  premium   5  00 

Three  Globular — Oreen. 
George  D.  Field,  first  premium   2  00 

Three  OlUng, 

George  D.  Field,  first  premium   2  00 

Three  Oblong^  Orange, 
D.  H.  Branson,  first  premium   2  00 

Heaviest  Cantelo'wpe. 
George  D.  Field,  first  premium   2  00 

Squashes. 

Summer  Collection, 

J.  M.  &.  R.  C.  Kaighn,  first  premium   2  00 

George  D.  Field,  second  premium   r  00 

Twelve  Specimens^  Three  Varities, 
George  D.  Field,  first  premium   2  00 

Summer^  Foreign  Varieties, 
George  D.  Field,  first  premium   2  00 

Winter  Collection, 

George  D.  Field,  first  premium   2  00 

George  M.  Rogers,  second  premium   1  00 

Twelve  Specimens^  Three  Varieties, 
George  D.  Field,  first  premium   2  00 

Pumpkins. 

Nine  Specimens^  Three  Varieties, 

D.  H.  Branson,  first  premium  .  .  • .  .    2  00 

George  D.  Field,  second  premium   1  00 

Foreign  Variety, 

J.  M.  &  R.  0.  Kaighn,  first  premium   3  00 

Gourds — Collection. 
George  D.  Field,  first  premium  •   2  00 

ASPARAOUS. 

George  D.  Field,  first  premium   2  00 

Broccoli. 

George  D.  Field,  first  premium   8  OO 
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Beans. 

George  M.  Kogers,  "  Lima,"  first  premium   $2  00 

George  D.  Field,  "  American  Bush,"  second  premium  ...  1  00 

American  Pole. 

George  D.  Field,  first  premium   2  00 

Foreign, 

George  D.  Field,  first  premium   2  00 

Cabbage. 
Flat  Heads. 

George  M.  Eogers,  first  premium   2  00 

George  D.  Field,  second  premium   1  00 

Conical  Heads, 

Geo.  D.  Field,  first  premium,   2  00 

Savoys. 

Geo.  D.  Field,  first  premium,   2  00 

Collection  Cabbage. 
Geo.  D.  Field,  first  premium,   3  00 

Celery. 
Dwarf  White. 

Geo.  D.  Field,  first  premium,   2  00 

Tall  White. 

Geo.  D.  Field,  first  premium,   2  00 

Red. 

Geo.  D.  Field,  first  premium,   2  00 

Egg  Plant. 

Long  Round  Purple. 

Geo.  D.  Field,  first  premium,   3  00 

Geo.  M.  Eogers,  second  premium,   2  00 

Kohl  Rabi. 

Geo.  D.  Field,  first  premium,   2  00 

Lettuce. 

White  Cabbage  Variety. 
Geo.  D.  Field,  first  premium,   2  00 

Coss  Variety, 

Geo.  D.  Field,  first  premium,   2  00 

Okra. 

J.  M.  &  R.  0.  Kaighn,  first  premium,   2  00 

Geo.  D.  Field,  second  premium,   1  00 
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Peppers. 

Geo.  D.  Field,  first  premium,   $2  00 

Bell  No8e. 

Jno.  Sherer,  first  premium,   2  00 

D.  H.  Branson,  second  premium,   1  00 

New  Variety. 

Geo.  D.  Field,  first  premium,   2  00 

Spinach. 

Geo.  D.  Field,  first  premium,   2  00 

Tomatoes. 
Dish. 

Geo.  M.  Rogers,  first  premium,   2  00 

D.  H.  Branson,  second  premium,   1  00 

Collection. 

Geo.  D.  Field,  first  premium,   5  00 


Mr.  President  and  gentlemen  of  the  Pennsylvania  State  Agricul- 
tural Society :  Your  committee  in  Class  46,  grapes  and  green  vege- 
tables, respectfully  report  the  rewards  to  the  person  entitled  in  our 
judgment,  having  due  regard  to  the  merits  of  the  articles,  would  also 
make  honorable  mention  of  box  of  cranberries  exhibited  by  E.  0.  Crow, 
New  Jersey.  These  cranberries  were  raised  on  cultivated  land,  are 
exceedingly  fine,  plump  and  very  large. 

John  McDowell, 
Hattie  R.  Philips, 
Laura  V.  Horn. 


CLASS  47.— Plums. 
Collection. 

George  D.  Field,  second  premium,   $5  00 

General  Assortment  Fruit. 
William  Parry,  Parry,  New  Jersey,  second  premium,   ...      10  GO 

Native  Grapes. 
Sixty  varieties. 

Joel  Horner  &  Son,  Merchantville,  New  Jersey,  first  pre- 
mium,   30  00 

Thirty  varieties. 

Joel  Homer  &  Son,  first  premium,   15  00 

William  Parry,  second  premium,  •  ,  .      10  00 

Collection^  twenty  varieties. 

Joel  Homer  &  Son,  first  premium,    1000 

William  Parry,  second  premium,   5  00 
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Collection^  ten  varieties, 

Joel  Horner  &  Son,  first  premium,   $5  00 

William  Parry,  second  premium,   3  00 

Grapes 

Concord. 

William  Parry,  first  premium,   2  00 

George  D.  Field,  second  premium,   1  00 

Martha, 

William  Parry,  first  premium,    2  00 

Joel  Horner  &  Son,  second  premium,   1  00 

Clinton. 

Joel  Homer,  first  premium,   2  00 

JViaffara. 

William  Parry,  first  premium,   2  00 

J.  W.  Cox,  second  premium,   1  00 

Brighton. 

Joel  Homer  &  Son,  first  premium,    2  00 

William  Parry,  second  premium,   1  00 

Delaware, 

Joel  Horner  &  Son,  second  premium,   1  00 

Borers'*  Hybrids, 

Joel  Horner  &  Son,  second  premium,   1  00 

Any  new  variety, 

William  Parry,  first  premium,   2  00 

Joel  Horner  &  Son,  second  premium,   1  00 

Any  7iew  hardy  variety. 

William  Parry,  first  premium,   2  00 

Joel  Horner  &  Son,  second  premium,   1  00 

Peaches. 
Collection  ten  varieties. 
William  Parry,  second  premium,   6  00 

Late  Crawford, 

P.  C.  Hiller,  first  premium,   2  00 

John  Sherer,  second  premium,   1  00 

Beeves^  Favorite, 

William  Parry,  second  premium,   1  00 

Ward'^s  Late, 

William  Parry,  second  premium,   2  00 

Smock, 

William  Parry,  second  premium,   1  00 

6  Ag.  Soc. 
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Solway''8. 

William  Parry,  second  premium,   $1  00 

Any  new  variety. 

Annie  W.  Carwether,  first  premium,   2  00 

William  Parry,  second  premium,   1  00 

Basket^  six  varieties. 
P.  C.  Hiller,  second  premium,   2  00 

General  collection, 
William  Parry,  second  premium,   10  00 

Pears. 
Collection^  largest. 
William  Parrj'-,  first  premium,   20  00 

Collection  fifty  varieties. 
W^illiam  Parry,  second  premium,   10  00 

Collection  twenty  varieties. 

P.  C.  Hiller,  first  premium,   10  00 

William  Parry,  second  premium,   5  00 

Collection  ten  varieties. 
William  Parry,  second  premium,   3  00 

Bartlett 

D.  Col  well,  Hammonton,  New  Jersey,  first  premium,  ...  2  00 
J.  M.  &  K.  C.  Kaighn,  second  premium,   1  00 

SeckeL 

,    J.  M.  &  R.  C.  Kaighn,  first  premium,   2  00 

William  Parry,  second  premium,   1  00 

Beurre  d  Anjou. 

D.  Colwell,  first  premium,   2  00 

William  Parry,  second  premium,   1  00 

Lavrrence. 

J.  M.  &  R.  C.  Kaighn,  first  premium,   2  00 

D.  Colwell,  second  premium,   1  00 

L.  Monford,  second  premium,   1  00 

Sheldon. 

J.  M.  &  R.  C.  Kaighn,  first  premium,   2  00 

William  Parry,  second  premium,   1  00 

Belle  Lucrative. 

William  Parry,  second  premium,   1  00 

Howell. 

William  Parry,  second  premium,   1  00 
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DuclieBse  cTAngouleme. 

D.  Colwell,  first  premium,   $2  00 

L.  Moufort,  second  premium,   1  00 

Louise  Bonne. 

J.  M.  &  R  C.  Kaighn,  first  premium,   2  00 

Winter  Nelis. 

William  Parry,  first  premium,   2  00 

J.  M.  &  R.  C.  Kaighn,  second  premium,   1  00 

Ani/  other  variety. 

William  Parry,    Laconto,"  first  premium,   2  00 

L.  Monfort,  "Kieflfer,"  second  premium,   1  00 

Six  Fall  varieties. 

J.  M.  &  R.  C.  Kaighn,  first  premium   3  00 

William  Parry,  second  premium,   2  00 

Six  Winter  varieties. 

William  Parry,  first  premium,   3  00 

J.  M.  &  R.  C.  Kaighn,  second  premium,   2  00/ 

Basket 

P.  C.  Hiller,  first  premium,   5  00 

J.  M.  &  R.  C.  Kaighn,  second  premium,   2  00 

Apples. 

Best  collection — twenty  five  varieties. 

P.  C.  Hiller,  first  premium,   20  00 

John  Sherer,  second  premium,   10  00 

Best  collection — ten  varieties. 

William  Parry,  first  premium,   10  00 

P.  C.  Hiller,  second  premium,   5  00 

Baldwin. 

William  Parry,  first  premium,   2  00 

John  Sherer,  second  premium,   1  00 

Smith'' s  Cider. 

William  Parry,  first  premium,   2  00 

Rhode  Island  Greening. 

J.  M.  &  R.  C.  Kaighn,  first  premium,   2  00 

John  Sherer,  second  premium   1  00 

King  of  Tompkin'^s  County, 
William  Parry,  second  premium,   1  00 

Smokehouse, 

William  Parry,  first  premium,   2  00 

J.  Sherer,  second  premium,   1  00 

Digitized  by  GooQle 


84                     Agriculture  of  Pennsylvania.  [No.  2, 

Maiden^ %  Blush, 

John  Sherer,  first  premium,   $2  00 

William  Parry,  second  premium,   1  00 

Pound, 

John  Sherer,  first  premium,   2  00 

Golden  Russett 

William  Parry,  first  premium,   2  00 

HubbardaUya  Nonmch* 

William  Parry,  first  premium   2  00 

Porter, 

P.  0.  Hiller,  first  premium,   2  00 

William  Parry,  second  premium,   1  00 

Any  other  variety, 

D.  Colwell,  "  Ben  Davis,"  first  premium,   2  00 

William  Parry, French  Pippin,"  second  premium,  ....  1  00 

Six  Fall  varieties, 

William  Parry,  first  premium   5  00 

J.  M.  &  R.  C.  Kaighn,  second  premium,   2  00 

Six  Winter  varieties, 

J.  M.  &  R.  0.  Kaighn,  first  premium,   6  00 

William  Parry,  second  premium,   2  00 

Basket  of  Apples* 

P.  C.  Hiller,  first  premium,   5  00 

J.  M.  &  R.  C.  Kaighn,  second  premium,   2  00 

Quinces — best  collection. 

William  Parry,  first  premium,   6  00 

J.  M.  &  R.  C.  Kaighn,  second  premium,   2  00 


In  addition  to  the  above,  the  committee  would  call  the  attention  of 
the  Board  to  an  exhibit,  by  William  Parry  &  Son,  of  fifteen  dishes 
of  Oriental  pears  as  worthy  of  mention. 

Respectfully  submitted. 

Geo.  D.  Stitzel, 
Gab.  Hiestbr. 


CLASS  49 — Farinaceous  Products. 
Barrel  Flour,,  from  Winter  Wheat, 

George  Hecker  &  Company,  49,  North  Water  street,  Philadel- 
phia, Re|>ort 

Wheat — Buckwheat, 

George  Hecker  &  Company,  Report 

Creamery  Buttered  Flour 

Brunswick  Manufacturing  Company,  235,  North  Front  street, 
Philadelphia,  Report 
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CLASS  52— Cigars. 

Gray,  Mercies  &  Dutton,  514  Pine  street,  Philadel- 
phia, Bronze  Medal. 

Show  the  entire  process  of  manufacturing  cigars  from  Havana  to- 
bacco by  eight  Cuban  cigarmakers,  this  display  was  very  extensive 
and  meritorious,  and  their  cigars  of  the  highest  character  for  purity 
and  excellence  and  workmanship. 

Your  committee  takes  much  pleasure  in  awarding  them  a  bronze 
medal. 

Native  Wines. 
Collection. 

Julius  Hinckes,  Egg  Harbor  City,  New  Jersey,  first  pre- 
mium,  Diploma. 

Blackberry  Wine. 

John  Locks,  Very  meritorious. 

Orange  Wines. 

Florida  Wine  Company,  1207  Market  street,  Philadelphia, 
first  premium,  Diploma. 

Very  excellent  quality,  and  a  new  brand,  with  little  alchol.  A  fine 
summer  drink. 

We  beg  leave  to  report  that  whilst  the  exhibit  made  by  John 
Locke,  blackberry  and  orange  wines  were  very  meritorious,  those 
made  by  Julius  Hincks,  of  Egg  Harbor,  not  only  equaled,  but  far  sur- 

{)assed  his  previous  record  for  the  manufacturing  of  pure  and  excel- 
ent  wines,  for  which  the  committee  and  Society  can  fully  indorse. 

D.  H.  Branson, 
D.  W  Seiler. 

Victoria  Regia  Plant  in  Bloom —  Wardian  case. 

Christian  Eisele,  1502,  North  Eleventh  street,  Philadelphia, 

first  premium,   $15  00 

Hanging  Baskets. 

Christian  Eisele,  1502,  North  Eleventh  street,  Philadelphia, 

first  premium,   3  00 

CLASS  55. — Design  Ornamental  Dried  Grasses. 

LaRoche  &  Stahl,  Thirteenth  and  Chesnut  streets,  Philadel- 
phia, first  premium,   5  00 

Cut  Flowers. 

General  collection  named. 

Christian  Eisele,  first  premium,   10  00 

Oscar  R.  Krinberg,  second  premium,  .  .  .    5  00 

Special  Premium — Dranthus'^'*  Pink. 
Oscar  R.  Krinberg,   2  00 
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Double  Dahlias. 

H.  A.  Dreer,  714  Chestnut  street,  Philadelphia,  first  pre- 
mium,   $3  00 

Oeraniums. 

H.  A.  Dreer,  first  premium,   3  00 

Oladiolus. 

H.  A.  Dreer,  first  premium,   3  00 

Verheruis. 

H.  A.  Dreer,  first  premium,   3  00 

Petunias. 

H.  A.  Dreer,  first  premium,   3  00 

Phlox  Herbaceous* 

H.  A.  Dreer,  first  premium,   3  00 

China  Astors 

Mrs.  E.  D.  Demerest,  first  premium,  .   3  00 

Christian  Eisele,  second  premium,   2  00 

Oscar  R.  Kreinbery,  special,   1  00 

Lar(/e  Design — Cut  Flowers. 

Hugh  Graham  &  Co.,  first  premium,   50  00 

Christian  Eisele,  second  premium,  .   30  00 

LaRoche  &  Stahl,  third  premium,   20  00 


Arnold  Lomel, 
H.  C.  Bowels, 

L.  MOHMAN. 

Funeral  Emblems. 
Wreath^  Fourteen-inch  Frame. 


LaRoche  &  Stahl,  first  premium,   $5  00 

Cross.,  eighteen-inch  frame. 

La  Roche  &  Stahl,  second  premium,   3  00 

Anchor^  eighteen-inch  frame. 
T.  P.  Wamock,  second  premium,   3  00 


'  Arnold  IjOMEl, 

H.  C.  Bowles, 
Louis  J.  Eagle, 

Committee. 

CLASS  56 — Transportation. 
Cart. 

Samuel  Ulrich,  Reading,  Pennsylvania,  exhibits  a  very  fine  cart, 
well  made  and  easily  dumped. 
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Brick  Wagon. 

P.  S.  Weare,  536  Diamond  street,  Philadelphia.  The  Star  brick 
wagon  model  exhibited  by  P.  S.  Weare,  Philadelphia,  is  an  excellent 
arrangement  for  the  saving  of  brick  from  breaking,  as  the  bed  is 
easily  shifted  back  and  held  at  any  angle  or  let  down  on  the  ground 
without  the  least  jar.  The  end-gate  rises  on  its  hinges  at  the  will  of 
the  driver  and  the  bricks  are  unloaded  as  the  wagon  is  drawn  away. 
It  deserves  honorable  mention. 

Truck  and  covered  wagon* 

Fulton  &  Walker  Company,  Twentieth  and  Filbert 
streets,  Philadelphia,  .  First  Report 

Six  spring  double  bearirig  top  wagon. 
Pabest  &  Logendorfer,  1310  Germantown,  First  Report' 

Hay  wagon. 

Barton  Manufacturing  Company  exhibit  a  hay  wagon  having 
broad  tires ;  workmanship  is  very  fine  and  the  arrangements  for  con- 
veniences is  very  complete  for  farm  purposes. 

Spi'inkling  wagon. 

The  patent  centrifugal  water  sprinkler,  exhibited  by  Rob- 
ert Exley,  1525  Allegheny  avenue,  Philadelphia,  a 
new  machine  and  will  commend  itself  to  all  at  sight. 
The  principle  on  which  it  works  is  simple  and  effective. 
The  water  is  easily  regulated,  as  also  the  space  or  dis- 
tance sprinkled.  The  fans  can  be  used  separately  or 
together  shutting  the  water  off.  They  are  put  in 
motion  by  a  ratchet  lock  in  the  hub  of  the  wagon 
wheel,   Diploma. 

CLASS  57. 
Phcetons^  etc. 

To  McLear  &  Kendall,  206  North  Broad  street,  Philadelphia,  was 
given  first  premium  for  two  phaetons  and  also  to  same  firm  first 
premium  for  carriage.  The  Philadelphia  S.  S.  Phaeton  Company  ex- 
hibit a  jump  seat  for  carriages  that  works  well,  but  we  do  not  com- 
mend the  work  as  wqrthy  of  premium. 

Buggies. 

A  diploma  was  awarded  to  Edward  Edgerly,  Lancaster,  Pennsylva- 
nia, for  buggies,  and  second  to  M.  L.  Landis,  Lansdale,  Pennsylvania. 

Hay  wagon. 

The  farm  wagon  exhibited  by  Edward  Nefil,  of  Jarrettstown,  Penn- 
sylvania is  strong  yet  light;  steel  spindles  and  no  farmer  can  make  a 
mistake  in  buying  one. 

Express. 

George  Lingert  and  Feelton  k  Walker,  we  deem  worthy  of  first 
premiums. 
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Dearboi'ii  wagons. 

The  first  premium  was  awarded  to  J.  Rech  &  Son  for  a  Dearborn 
milk  wagon  and  also  for  a  side- door  milk  wagon. 

Coach. 

To  Fulton,  Walker  &  Company,  Twentieth  and  Filbert  street,  Phil- 
adelphia, the  first  premium  was  awarded  for  coaches  and  second 
premium  to  McLear  &  Kendell,  216  North  Broad  street,  Philadelphia. 

Wagon  ja^ks. 

The  first  premium  in  wagon  jacks  was  awarded  to  George  M. 
Reeser,  Bird-in-Hand,  Pennsylvania,  and  second  premium  to  J.  WU- 
son  Heald,  Fifteenth  and  Fairmount  avenue,  Philadelphia. 

Pvsh  cart 

First  premium  to  Ketterer  &  Gteorger,  1517  North  Twenty-first 
street,  Philadelphia,  for  push  cart. 

We  have  examined  all  the  works  in  above  classes  and  have  set  op- 
I)06ite  the  names  of  exhibitors  the  awards  we  have  given  them. 

Edward  Cadwalader, 
J.  J.  Jackson,  M.  D. 

Agricultural  Implements. 

The  American  hay  maker,  established  by  Israel  L.  Landis,  of  Lan- 
caster, Pa.,  is  a  combined  hay  rake  and  tedder,  and  has  several  de- 
vices for  convenience  to  the  operator  as  well  as  for  quickly  replacing 
a  broken  tooth. 

The  Combined  raker  and  tedder  exhibited  by  the  Rake  and  Tedder 
Company  of  Lancaster,  Pa.,  is  well  arranged  and  showed  advantages 
in  its  working  both  as  a  tedder  and  raker. 

The  New  York  Champion  horse  dump  rake,  exhibited  by  Patton, 
Staflbrd  &  Myers,  Canastata,  N.  Y.,  is  an  entirely  new  implement  to 
all  appearances,  and  from  its  working  is  very  worthy  of  favorable 
mention. 

GROUP  XVn— Misoellaneous. 
Grinding  Mills. 

S.  L.  Wilson  &  Co.,  223  North  Broad  street,  Philadelphia,  were 
awarded  a  diploma  for  grinding  mills. 

A.  W.  Straub,  3537  Filbert  street,  Philadelphia,  grinding  mills,  a 
diploma. 

Feed  Cutters. 

For  feed  cutters  a  diploma  was  awarded  to  S.  L.  Wilson  &  Co.,  223 
North  Broad  street,  Philadelphia. 

Thos.  G.  Snedly,  Williston,  Pa.,  hay  cutter,  very  meritorious. 

John  Laughlen,  York,  Pa.,  Eclipse  hay,  straw  and  fodder  cutter, 
very  good  report. 

Atwater  Grain  Scales. 
A  very  ingenious  device  for  weighing  grain  and  worthy  a  diploma. 
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Cider  Mills. 

The  Bartun  Manufacturing  Company,  338  North  Water  street,  Phila- 
delphia, exhibited  cider  mills  in  operation,  and  merit  a  report. 

'  Cream  Separators. 

The  Backerstow  cream  separator,  exhibited  by  S.  L.  Wilson  &  Co., 
223  North  Broad  street,  Philadelphia,  is  a  superior  machine,  and  is 
worthy  a  diploma,  as  are  the  Vert  hand  and  horizontal  separators 
exhibited  by  P.  M.  Sharpless,  of  West  Chester,  Pa. 

Bag  Holder. 

Exhibited  by  S.  L.  Worrell,  of  1421  Bouveir  street,  Philadelphia,  is 
a  very  good  device  and  merits  a  report, 

The  portable  wire  and  wood  fence  making  machine  exhibited  by 
the  Empire  Machine  Company  of  Richmond,  Indiana,  is  good,  and 
we  recommed  a  diploma. 

Gentlemen  of  the  Pennsylvania  State  Agricultural  Society : 

Your  commitee,  having  examined  the  entries  in  Group  17,  Class  58, 
would  most  respectfully  report  as  marked  opposite  the  respective  ex- 
hibits. 

D.  H.  Branson, 
Jas.  R.  Piper. 

CLASS  69— Horse  Shoes. 

J.  J.  Known,  3809  Lancaster  avenue,  Philadelphia,  exhibited  hand- 
made horse  shoes  of  unusual  excellence  and  should  be  awarded  the 
report. 

W.  E.  Heidman,  1010  North  Fourth  street,  Philadelphia,  shows  a 
meritorious  lot  of  hand-made  horse  shoes  and  William  Mills  a  case  of 
English  hand-made  horse  shoes  of  superior  finish. 

Thomas  J.  Andress,  821  Cherry  street,  Philadelphia,  exhibited  a 
large  and  deserving  collection  of  household  hardware  novelties,  all 
serviceable  and  labor-saving — Report. 

Saddlery  and  Hardware. 

A  fine  exhibit  by  Patrick  McFadden,  2144  North  Broad  street, 
Philadelphia.  The  only  exhibit  of  the  kind  here  and  deserving 
special  mention. 

Railroad  Supplies. 

An  extensive  and  well-arranged  collection  of  railroad,  miners'  and 
engineers'  supplies,  which  your  committee  commend,  was  exhibited 
by  T.  B.  Bickerstar,  South  Fourth  street,  Philadelphia. 

CLASS  70— Engines. 

S.  L.  Wilson  &  Co.,  223  North  Broad  street,  Philadelphia,  exhibited 
two  portable  engines  worthy  a  report. 

The  Ide  automatic  engine,  exhibited  by  the  foundry  and  machine 
department  of  the  Harrisburg  Car  Manufacturing  Company,  Harris- 
burg,  Pennsylvania,  furnished  power  for  agricultural  hall,  running 
three  hundred  and  seventy-five  feet  of  shafting,  never  causing  a  stop, 
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and  proved  itself  a  first-class  engine  by  actual  test  in  both  economy 
and  finish.. 

The  steam  engine  and  boiler  exhibited  by  H.  M.  Sciple,  Third  and 
Arch  streets,  Philadelphia,  is  a  finely-finished  piece  of  work. 

No  opportunity  was  given  to  test  the  merits  of  the  traction  engines 
exhibited  by  the  Geiser  Manufacturing  Company,  of  Waynesboro', 
Pennsylvania,  and  by  the  foundry  and  machine  department  of  the 
Harrisburg  Car  Company,  but  from  what  the  committee  can  see  each 
one  has  its  respective  good  and  serviceable  qualities. 

Favorable  mention  is  made  of  tlie  steam  rammer  for  street  paving 
exhibited  by  John  G.  Schmidt,  2901  Kensington  avenue,  Philadelphia. 

The  Shipman  oil  burning  engine,  exhibited  by  S.  L.  Wilson,  223 
North  Broad  street,  Philadelphia,  being  perfectly  automatic  in  all  its 
operations,  is  first  class  for  farmers  and  inexperienced  persons. 

The  spring  motor  for  running  sewing  machines  is  exhibited  by  the 
Sewing  Machine  Motor  Company,  614  Arch  street,  Philadelphia,  is 
the  best  motor  your  committee  has  ever  seen  for  the  purpose,  and  it 
will  prove  of  great  benefit  to  those  using  it  in  connection  with  sewing 
machines. 

*    CLASS  71. 

William  Heaton,  503  Chestnut  street,  Philadelphia,  exhibited  a  line 
of  leather  belting  worthy  of  a  report. 
The  above  is  the  report  of  your  committee. 

W.  B.  Till. 
B.  P.  Thompson. 

CLASS  74. 

Gentlemen  of  the  Pennsylvania  State  Agricultural  Society  : 

Your  committee,  having  examined  all  the  entries  in  Group  twenty- 
one,  Class  seventy-four,  beg  leave  to  submit  the  following  as  a  residt 
of  a  careful  examination  of  all  the  entries  contained  therein : 

The  exhibit  made  by  E.  &  F.  Gleason  is  one  of  the  attrative  features 
of  the  exhibition,  consisting  of  surfacing  and  jointing  machine,  patent 
reversible  tilting  saw  and  band  saw,  as  also  exhibit  made  by  Walters  & 
Sons,  consisting  of  scroll  saw,  mortise,  square  hole  boring  machine,  &c. 
Bordsall  &  Sons  exhibit  a  splendid  line  of  pumps.  The  glass  or  pat- 
ent valve  used  by  this  party  is  deserving  of  much  merit,  as  also  is  the 
liquid  pumping  machine,  of  four  different  varieties,  durable  in  its  de- 
sign and  very  meritorious 

D.  H.  Branson,  Committee. 

CLASS  75 — Grindstones. 

We  would  make  honorable  mention  of  the  lot  of  grindstones  on  ex- 
hibition by  J.  E.  Mitchell,  310  York  avenue,  Philadelphia. 

Lathes. 

The  exhibition  of  a  large  number  or  lathes  of  different  sizes  by  W. 
P.  Walters  &  Sons,  1223  Market  street,  Philadelphia,  was  very  fine, 
the  machines  being  neat  in  finish  and  well  adapted  to  all  kinds  or 
work,  and  the  exhibit  merits  the  commendation  of  the  Society. 

The  planing  machine  exhibited  by  E.  &  F.  Glesson,  American  and 
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Susquehanna  streets,  Philadelphia,  is  admirably  adapted  to  its  work, 
is  entirely  new,  having  a  large  screw  underneath  that  the  operator  can 
readily  use  to  adjust  the  thickness  desired,  and  it  also  steadies  tlie 
support  against  any  racking  of  the  table.  It  is  without  doubt  a  valu- 
able improvement. 

Wire  Machines. 

The  Cambria  link  barb  wire  machine  exhibited  by  the  Cambria 
Iron  Works,  Johnstown,  proves  its  practical  utility  by  its  operation  in 
the  main  building,  turning  out  a  neat  link  chain  suitable  for  strong 
and  safe  fence,  its  links  making  it  pliable  and  easily  handled  and  the 
barbs  are  short,  but  suflSciently  long  to  turn  stock.  It  will  commend 
itself  to  all. 

The  following  statements  referring  to  exhibitors  are  respectfully 
snbmitted. 

Jno.  McDowell,  Committee. 
CLASS  78. 


The  Button  sewing  machine,  exhibited  -by  George  A. 
Smith,  17  South  Fourth  street,  Philadelphia,  is  very 
meritorious,    A  Report. 

The  exhibit  of  F.  D.  Weglman,426  Market  street,  Phila- 
delphia, manufacturing  shoes,  was  very  good,  ....  A  Report. 

The  Automatic  shoe  header,  exhibited  by  the  Wheeler 
&  Wilson  Manufacturing  Company,  is  a  very  ingenious 
invention,  and  meritorious,   .  A  Report. 

The  •"Automatic  shoe  cleaner  and  shaper,"  and'* the 
seam  trimmer,"  exhibited  by  Wheeler  &  Wilson  Man- 
ufacturing Company,  are  very  meritorious,  A  Report. 

CLASS  79. 

The  button  making  machine,''  exhibited  by  Partridge 
&  Richardson,  North  Eighth  street,  Philadelphia,  is  a 
very  ingenious  and  meritorious  exhibit,  A  Report. 

Ricketts  &  Prince,  Howard  street,  Philadelphia,  weav- 
ing machine,  A  Report. 


Partridge  &  Richardson,  Philadelphia,  fringe  machine,  making  forty 
different  styles  and  shapes,  was  a  very  interesting  and  valuable  ex- 
hibit, and  deserves  very  liberal  mention. 

Mr.  President  and  Oentlemen  of  the  Pennsylvania  Agricultural 

Society : 

Your  committee  appointed  to  examine  the  entries  in  Group  23  and 
Class  78  and  79,  beg  leave  to  report  that  all  the  entriesin  these  classes 
were  of  superior  excellence.  The  various  entries  by  the  Wheeler  & 
Wilson  Manufacturing  Company,  all  did  their  work  well,  and  re- 
flected credit  not  only  to  themselves  but  to  the  Society,  as  also  did 
the  entries  made  by  Partridge  &  Richardson  and  Ricketts  &  Prince. 

All  of  which  is  most  respectfully  submitted. 

D.  H.  Branson, 
Committee, 
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CLASS  80. 

Mr.  President  and  Oentlemen  of  the  Pennsylvania  State  Agricidtural 

Society  : 

The  Electro-Medical  and  Surgical  Apparatus  manufactured  by  Otto 
Pleming,  1009  Arch  street,  PMladelphia,  in  Class  80  and  Group  25, 
are : 

1.  New  invention  of  a  Galvano-Cantery  battery  and  burners  for  op- 

erations in  nose,  throat  and  ear  diseases,  removing  of  tumors, 
&c.,  by  incandescent  instruments. 

2.  New  improvement  in  portable  galvanic  batteries  combined  with 

Faradic  induction  currents. 

3.  New  improvement  in  portable  Fardic  batteries,  provided  with  slow 

and  rapid  interrupter. 

4.  Improved  electro-therapeutic  apparatus  for  physicians'  office  use — 

not  portable. 

5.  Improved  electrodis  or  instruments  for  applying  the  different 

currents  to  any  part  of  the  human  body,  both  internally  and 
outside. 

6.  Small  electric  batteries  to  carry  in  coat  pocket. 

7.  New  invention  of  an  ozone  generator,  for  inhalation  of  ozone  in 

tuberculosis  or  lung  diseases. 

8.  Electric  belts  and  other  appliances  as  worn  on  the  body  for  the 

stimulation  of  nerves  or  muscles. 

The  Automatic  Electric  Alarm  Co.,  1009  Arch  Street,  Philadel- 
phia, exhibit  an  Automatic  Detector "  for  low  water  in  fire  buck- 
ets. This  device  is  a  new  invention  calculated  chiefly  for  use  in  fac- 
tories, mills,  etc.,  to  remind  the  attendants  in  the  office  by  ringing 
electric  bells  whenever  the  water  in  these  fire  buckets  has  evaporated 
down  to  a  certain  mark,  that  the  buckets  must  be  filled  up  again. 

The  exhibit  of  Lippincott  &  Co.'s  soda  apparatus  makes  a  grand  dis- 
play and  adds  much  not  only  to  the  exhibits  but  to  the  comfort  of 
guests  by  way  of  refreshments. 

All  of  which  is  most  respectfully  submitted. 

'  D.  H.  Branson,  Committee. 

CLASS  84. 

Sewing  silks  exhibited  by  the  Branard  Armstrong  Co.,  621  Market 
street,  Philadelphia.  The  exhibit  is  large  and  the  display  very  meri- 
torious.   A  Report. 

CLASS  85. 

The  exhibit  of  cotton  duck  and  awning  duck  and  R.  A.  Humph- 
reys, 1006  Ridge  avenue  is  very  good. 

The  exhibit  by  Partridge  &  Richardson,  North  Eighth  street,  Phila- 
delphia, of  fancy  trimmings  and  fancy  goods  is  very  fine  and  entitled 
to  a  diploma. 

Ladies'  dress  goods,  an  exhibit  by  Ricketts  &  Prince,  Howard  street, 
Philadelphia,  is  one  of  the  attractive  features  in  the  main  building 
and  are  recommended  a  diploma. 

For  the  display  of  worsted  coatings  and  worsted  cloakings  by  Rick- 
etts &  Prince,  are  awarded  a  diploma,  and  to  James  R.  Thompson, 
1220  Market  street,  Philadelphia,  for  an  exhibit  of  carpets,  diploma  and 
a  report  to  Hercules,  Atkins  &  Co.,  825  Arch,  for  a  display  of  carpets. 


Digitized  by 


Off.  Doc]   Pennsylvania  Statb  Agricultural  Society.  93 

CLASS  86. 

The  exhibit  of  men's  clothings  by  E.  O.  Thompson,  1338  Chestnut 
street,  Philadelphia,  was  very  good  and  we  award  a  diploma. 

For  a  fine  exhibit  of  millinery  goods  a  diploma  to  John  Wana- 
maker.  Also  a  diploma  for  the  finest  exhibition  of  silk  embroideries 
to  John  Wanamaker.  For  the  fine  display  of  ladies  costumes,  wraps 
and  furs  a  diploma  to  John  Wanamaker,  and  for  the  exhibit  of  men's 
furnishing  goods  on  great  variety  and  fine  quality  a  diploma  to  John 
Wanamaker. 

Gentlemen  of  ths  Agricultural  Society :  Your  committee  appointed 
to  j udge  in  Department  5,  Group  26,  Classes  84  and  85,  would  report  that 
all  exhibits  in  these  classes  are  very  meritorious  and  are  recommended 
all  the  awards  opposite  their  respective  entries. 

D.  H.  Branson, 
H.  Green, 

Committee, 

liADIES  DEPARTMENT. 

CLASS  1— Fine  Arts. 


Beat  oil  painting. 

Miss  Amy  Rettew,  3921  Locust  street,  Philadelphia,  first 
premium,   $10  00 

Frank  Linton,  1310  North  Fifteenth  street,  Philadelphia,  sec- 
ond premium,    5  00 

Landscape  in  oil. 

Miss  C.  Records,  Moore's,  Delaware  county.  Pa.,  first  pre- 
mium,   4  00 

Ellen  Malatesta,  742  South  Eighth  street,  Philadelphia,  sec- 
ond premium,   2  00 

Flowers  in  oil. 

Miss  Knapp,  1911  Tioga  street,  Philadelphia,  first  premium,      4  00 
Miss  C.  Records,  Moore's,  Delaware  county.  Pa.,  second  pre- 
mium,   2  00 

Water  colors. 

Miss  Addie  Shaw,  2627  Montgomery  avenue,  Philadelphia, 

first  premium,   10  00 

Miss  C.  Records,  Moore's,  Delaware  county.  Pa.,  second  pre- 
mium,   5  00 

Studies  from  Nature. 

Oil  painting, 

Mrs.  John  Bardsley,  2916  North  Sixteenth  street,  Philadel 

phia,  first  premium,   10  00 

W.  M.  Day,  1115  Lehigh  avenue,  Philadelphia,  second  pre- 
mium,   5  00 

Original  design  in  oil. 

Miss  D.  L.  Hilton,  821  Vermont  avenue,  Washington,  D.  C, 

first  premium,   4  00 
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Water  colors — original  designs. 

Mrs.  D.  L.  Hilton,  821  Vermont  avenue  Washington,  D.  C, 

first  premium   $4  00 

Miss  Amy  T.  Whelen,  Br>'n  Mawr,  Pa.,  feecond  premium,   .        2  00 

Painting  on  Satin, 

Miss  Clayanna  Piper,  Chambersburg,  Pa.,  first  premium,  5  00 
*  Miss  Amelia  Peters,  421  Spencer  street,  Philadelphia,  sec- 
ond premium,                                                                  3  00 

Painting  on  plush  or  velvet 

Miss  Amy  T.  Whelen,  Bryn  Mawr,  Pa.,  first*  premium,  3  00 

Miss  Addie  Shaw,  2627  Montgomery  avenue,  Philadelphia, 

second  premium   2  00 

Kensington  painting. 

Miss  G.  E.  Kellogg,  Mt.  Holly,  N.  J.,  first  premium,  ....        1  00 
Mrs.  John  Bardsley,  2916  Noyth  Sixteenth  street,  Philadel- 
phia, second  premium,   60 

Lustra  painting. 

Mrs.  J.  E.  Phars,  Mt.  Holly,  N.  J.,  first  premium,   2  00 

Mrs.  John  Bardsley,  2916  North  Sixteenth  street,  Philadel- 
phia, second  premium,   1  00 

Iridescent  painting, 

Mrs.  A.  E.  Thayer,  1829  Mervine  street,  Philadelphia,  first 
premium,     1  00 

Painting  on  Wood, 

Miss  Helen  L.  Gaskill,  Birmingham,  N,  J.,  first  premium,  .  5  00 
Mrs.  G.  E.  Kellogg,  Mt.  Holly,  N.  J.,  second  premium,  ...        3  00 

Painting  on  Brass, 

Mrs.  G.  E.  Kellogg,  Mt.  Holly,  N.  J.,  first  premium,  ....  2  00 
Mrs.  K.  M.  Lane,  Williamsport,  Pa.,  second  premium,  ...        1  00 

Crayon  Drawing — Copy, 

Miss  R.  C.  Braffy,  Moore's  Station,  Delaware  county.  Pa.,  first 
premium,   3  00 

Anna  Cox,  Toughkenamon,  Chester  county.  Pa.,  second  pre- 
mium,   2  00 

Pencil  Drawing,,  Original  Design, 

Miss  Addie  Shaw,  2627  Montgomery  avenue,  Philadelphia, 
first  premium,   8  00 

MISCELLANEOUS. 

Painted  tile, 

Mrs.  C.  Records,  Morris,  Delaware  county,  Pennsylvania, 
first  premium,   $3  00 

Mrs.  B.  C.  Walcott,  Mount  Holly,  New  Jersey,  second  pre- 
mium,   2  00 
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Painting  on  china  or  porcelain — thirteen  pieces. 

Mrs.  E.  A.  Gaskill,  1604  Allegheny  avenue,  Philadelphia, 

first  premium,   4  00 

Painting  on  china  or  porcelain. 

Miss  Louisa  Johnson,  3800  Haverford  street,  Philadelphia, 

first  premium   2  00 

Miss  C.  Kecords,  Morris,  Delaware  county,  Pennsylvania, 

second  premium,   1  00 

Painting  on  shell. 

Miss  Ella  Malatesta,  742  South  Eighth  street,  Philadelphia, 

first  premium,   2  00 

Painting  on  slate. 
Helen  L.  Gaskill,  Birmingham,  New  Jersey,  first  premium,  .       2  00 

Painting  on  pottery. 

Mrs.  Norman  M.  Jones,  168  Queen  street,  Germantown,  first 

premium,   2  00 

W.  F.  Day,  1115  Lehigh  avenue,  Philadelphia,  second  pre- 
mium,   1  00 

Bone  carving. 

Mrs.  Stacy  T.  Haines,  Vincentown,  New  Jersey,  first  pre- 
mium,   2  00 

Modeling  in  clay. 

Mrs.  J.  E.  Pharo,  Mount  Holly,  first  premium,   2  00 

Mrs.  Dr.  Thimme,  Reading,  Pennsylvania,  second  premium,      1  00 

Repousse  work  in  brass. 

Mrs.  Theodore  Stoy,  Merchant ville,  New  Jersey,  first  pre- 
mium,   2  00 

Miss  Amy  T.  Wheelen,  Bryn  Mawr,  Pennsylvania,  second 

premium,   1  00 

Wood  carving. 

Agda  Melin,  Sumac  street  and  Freeland  avenue,  Wissa- 
hickon,  first  premium,   2  00 

Miss  M.  V.  Harbert,  4806  Fairmount  avenue,  Philadelphia, 
second  premium,   1  00 

Scroll  sawing. 

I.  T.  Whit^,  818  North  Twenty-first  street,  Philadelphia,  first 
premium,   1  50 

Hair  work. 

F.  A.  Somerndike,  3622  Chestnut  street,  Philadelphia,  first 
premium,   1  00 

Sofa  afghan  in  wool. 

Mrs.  N.  M.  Jones,  168  Queen  street,  Germantown,  first  pre- 
mium,   2  00 
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Zephyr  work — greatest  variety  stitches. 

Mrs.  M.  N.  Catshott,  2545  Mascher  street,  Philadelphia,  first 
premium,   2  00 

Plain  zephyr  work, 

Mrs.  L.  M.  Broffy,  Morris,  Delaware  county,  Pennsylvania, 

first  premium,   1  00 

G.  L.  Payne,  Roxborough,  Philadelphia,  second  premium,  .  60 

Tufted  zephyr  work, 

A.  E.  Folwell,  Columbus,  New  Jersey,  first  premium,  ...  1  00 
Mrs.  L.  B.  Rogers,  2140  North  Twentieth  street,  Philadelphia, 

second  premium,   60 

Oohelin  work, 

Mary  E.  Williams,  Merchantsville,  New  Jersey,  first  pre- 
mium,   1  00 

Foot-rest  in  wool. 

Mrs.  M.  A.  Rorer,  4510  Paul  street,  Philadelphia,  first  pre- 
mium,   1  00 

Mrs.  G.  N.  Haggard,  Chestnut  Hill,  Philadelphia,  second 
premium,   50 

Sofa  cushion  on  canvas. 

Mary  Robbins,  1711  North  Ninth  street,  Philadelphia,  first 
premium,   I  00 

Pair  slippers  on  canvas. 

A.  E.  Folwell,  Columbus,  New  Jersey,  first  premium,   ...  100 

Crocheted  slippers  in  wool. 

Miss  Lillie  V.  Richardson,  1618  Green  street,  Philadelphia, 
first  premium,   1  00 

Lamp  stand  mat  in  zphyr  or  crewel. 
Mrs.  S.  H.  Griscom,  Ellisburg,  N.  J.,  first  premium,  ....       1  00 

Knitted  lace  in  Saxony  wool  or  split  zevhyr. 
Q.  L.  Payne,  Roxborough,  Philadelphia,  first  premium,  .  .       2  00 

Silk  patchwork^  best  quilt. 

Mrs.  R.  S.  Bodine,  Pemberton.  New  Jersey,  first  premium,  .  2  00 
Mrs.  Frank  Spohn,  Ardmore,  Pennsylvania,  second  premium,      1  00 

Silk  crazy  work  bed  quilt. 

Miss  Sallie  Hevner,  137  North  Nineteenth  street,  Philadelphia, 

first  premium,    2  00 

Mrs.  Sallie  C.  Boys,  1730  North  Fifteenth  street,  Philadelphia, 

second  premium,   1  00 

Fancy  sofa  cover. 

Rose  S.  Thomas,  1538  Tioga  street,  Philadelphia,  first  pre- 
mium,   2  00 

Mrs.  R.  S.  Bodine,  Pemberton,  New  Jersea,  second  premium,  .       1  00 
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Fancy  bed  cover. 

Miss  Sophia  Scherr,  1825  Allegheny  avenue,  Philadelphia,  first 

premium,   $2  00 

Mrs.  Mary  Haefner,  4642  Westminister,  West  Philadelphia, 

second  premium,   1  00 

Cotton  bed  quilt. 

Mrs.  William  H.  Royer,  1734  North  Seventh  street,  Philadel-  * 
phia,  first  premium   1  00 

Crotcheted  bed  spread. 

Miss  Minnie  E.  Williams,  Green  Bank,  Delaware,  first  pre- 
mium  1  00 

Miss  Nan.  Little,  Columbia,  Pennsylvania,  second  premium,  50 

Fancy  pillow  shams. 

Miss  M.  C.  Broffy,  Moore's,  Delaware  county,  Pennsylvania, 

first  premium,   2  00 

Mrs.  H.  May,  804  North  Seventh  street,  Philadelphia,  second 

premium,   1  00 

Miss  E.  B.  Brodnax,  Bristol,  Pennsylvania,  first  premium,  .       2  00 
Mrs.  Isabella  Thompson,  724  Spring  Garden  street,  Philadel- 
phia, second  premium,   1  00 

Portiere. 

Mrs.  N.  M.  Jones,  168  Queen  street,  Qermantown,  first  pre- 
mium,  2  00 

Miss  Ella  Borroll,  Elkton,  Maryland,  second  premium,  ...        1  00 

Plain  needlework,  display  three  articles. 
Miss  R.  S.  Brodine,  Pemberton,  New  Jersey,  first  premium,  .        3  00 

Plain  needlework. 
MissR.  S.  Brodine,  Pemberion,New  Jersey,  first  premium,  .        1  00 

Fancy  apron. 

Miss  Annie  Barry,  2308  Cedar  street,  Philadelphia,  first  pre- 
mium,   2  00 

A.  E.  Folwell,  Columbus,  New  Jersey,  second  prmium,   .  .        1  00 

Button  holes. 

Miss  R.  S.  Brodine,  Pemberton,  New  Jersey,  first  premium,  .       2  00 

Darning. 

Miss  R.  S.  Brodine,  Pemberton,  New  Jersey,  first  premium,  .        1  00 
Mrs.  Lydia  Ffeming,  1221  Fairmount  avenue,  Philadelphia, 
second  premium,   50 

Patching. 

Miss  R  S.  Brodine,  first  premium,   1  00 

Fancy  darning. 

Mrs.  E.  E.  McKnight,  123  East  Hanover  street,  Trenton,  New 

Jersey,  first  premium,   1  00 

7  AoR.  Soc. 
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Three  articles  cotton  embroidery. 

Mrs.  John  Block.  Mt.  Holly,  New  Jersey,  first  premium,  .  .  $2  00 
Mrs.  S.  H.  Griscom,  Ellisburg.  New  Jersey,  second  premium,      1  00 

CLASS  4. 
^  Cotton  embroidery, 

Mrs.  Thomas  Taylor,  Mt.  Holly,  New  Jersey,  first  premium,      1  00 

Venetian  or  button  hole  embroidery. 
Mrs.  R.  S.  Price,  Pemberton,  New  Jersey,  first  premium,  .  .       1  00 

Embroidery  on  linen  momie  cloth. 

Miss  M.  E.  Williams,  Merchant sville,  New  Jersey,  first  pre- 
mium,   1  00 

Pair  towels^  satin  stitch  embroidery. 
Mrs.  John  Black,  Mt.  Holly,  New  Jersey,  first  premium,  .  .       1  00 

.  Pair  towels^  cross  stitch. 

Mrs.  Rebecca  Price,  Pemberton,  New  Jersey,  first  premium,  I  00 
Mrs.  R.  S.  Bodine,  second  premium,   50 

Pair  towels^  outline  embroidery. 

Mrs.  R.  S.  Bodine,  first  premium   2  00 

Miss  Ella  Malatesta,  742  South  Eighth  Street,  Philade]:)hia, 

second  premium,   1  00 

Braided  work. 

Mrs.  R.  S.  Bodine,  first  premium,   2  00 

Applique  work.. 

Mrs.  L.  B.  Rogers,  2140  North  Twentieth  Street,  Philadelphia, 

first  premium,  ^   2  00 

Drawn  thread  work. 

Lidie  P.  Jones,  702  Swede  Street,  Norristown,  Pennsylvania, 
first  premium,   2  00 

Mrs.  Jos.  J.  Hays,  1224  North  Twenty-Seventh  Street,  Phil- 
adelphia, second  premium,   1  00 

Bead  work. 

Mrs.  N.  Green,  2004  Norris  Street,  Philadelphia,  first  pre- 
mium,   1  00 

Miss  R.  S.  Bodine,  second  premium,   50 

CLASS  5. 

Display  crocheted  work^  greatest  variety. 

Mrs.  Lina  Fleming,  1291  Fairmount  Avenue,  Philadelphia, 

first  premium,     3  00 

Mrs.  Jos.  W.  Bromwell,  1921  Fountain  Street,  Philadelphia, 
second  premium,    2  00 
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Crocheted  cape. 

Miss  E.  M.  Hilton,  Moorestown,  New  Jersey,  first  premium,     $1  00 
Mrs.  L.  B.  Rogers,  2140  North  Twentieth  Street,  Philadel- 
phia, second  premium,   50 

Crocheted  shawL 

Miss  Clara  E.  Rowlett,  607  North  Sixteenth  Street,  Philadel- 
phia, first  premium,   1  00 

Ida  Johnson,  Chestnut  Hill,  second  premium,   50 

Crocheted  skirt 

Miss  Mattie  J.  Scott,  Wayne  and  Schoolhaven  Streets,  Ger- 

mantown,  first  premium,   1  00 

Nellie  Lamborne,  1017  Vine  Street,  Philadelphia,  second  pre- 
mium,   50 

Crochet  work  in  ice  wool. 

Miss  E.  M.  Hilton,  Moorestown,  New  Jersey,  first  premium,      1  00 
Ella  Maletesta,  472  South  Eighth  Street,  Philadelphia,  sec- 
ond premium,   50 

Crocheted  iiuhia  or  fascinator. 

Miss  Mary  E.  Williams,  Merchantsville,  New  Jersey,  first  pre- 
mium,   1  00 

Mrs.  S.  H,  Qriscom,  EUisburg,  New  Jersey,  second  premium,  50 

Crocheted  hood. 

Mrs.  L.  B.  Rogers,  2140  North  Twentieth  Street,  Philadel- 
phia, first  premium,    100 

Miss  K.  M.  Lane,  Williamsport,  Pennsylvania,  second  pre- 
mium,   60 

Pair  crocheted  mittens. 

Miss  Clayanna  Piper,  Chambersburg,  Pennsylvania,  first  pre- 
mium,   50 

Crocheted  purse. 

Miss  Mary  E.  Williams,  first  premium,   1  00 

Mrs.  H.  Curnow,  1539  North  Twenty-Seventh  Street,  Phila- 
delphia, second  premium,   50 

Crocheted  articles  for  infants^  wear. 

Mrs.  J.  R.  Snyder,  1331  Tasker  Street,  Philadelphia,  first  pre- 
mium,   2  00 

h*ish  Jesuit  lace. 

Mrs.  Stacy  F.  Haines,  Vincentown,  New  Jersey,  first  pre- 
mium,   1  00 

Crocheted  lace  or  edging^  one-eighth  yard. 
Mrs.  Thomas  Taylor,  Mt.  Holly,  New  Jersey,  first  premium,      2  00 
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Crocheted  work  with  fancy  hraid^  one-eighth  yard. 
Miss  Ellen  Barroll,  Elkton,  Maryland,  first  premium,    ...      $2  (K) 

Pair  fancy  knitted  cotton  stockings 

Mn .  lina  Fleming,  1291  Fairmount  Avenue,  Philadelphia, 
first  premium,   1  00 

Mary  Ann  Scherr,  1825  Allegheny  Avenue,  Philadelphia, 

second  premium,   50 

Pair  plain  knitted  cotton  stockings. 

Mrs.  Lydia  Fleming,  1221  Fairmount  Avenue,  first  premium,  .    1  00 

Pair  knitted  silk  socks, 

Mrs.  Fannie  W.  Kughler,  East  Orange,  New  Jersey,  firstpre- 
mium,   1  00 

Woolen  knitted  socks, 

Ida  Johnson,  Chestnut  Hill,  first  premium,   i  00 

Pair  knitted  silk  mittens. 

Miss  Ellen  Barroll,  Elkton,  Maryland,  first  premium,   ...       1  00 

Pair  knitted  wool  mittens, 

Mrs.  L.  B.  Eogers,  2140  North  Twentieth  Street,  Philadel- 
phia, first  premium,   50 

Miss  Ellen  Barroll,  second  premium,   25 

Ladles'^  knitted  skirt, 
Mrs.  L.  B.  Rogers,  first  premium,   2  00 

Display  knitted  lace  edging^  one-eighth  yard, 
Mrs.  Thomas  Taylor,  Mt.  Solly,  New  Jersey,  first  premium,       2  00 

Netting, 

Mary  Anna  Scherr,  1825  Allegheny  avenue,  Philadelphia, 

first  premium,   $1  00 

Rick -rack  work, 

Mrs.  J.  M.  Sickler,  Salem,  New  Jersey,  first  premium,  ...  1  00 
Miss  Minnie  Kelley,  1434  Park  avenue,  Philadelphia,  second 

premium,   50 

Crocheted  insertion, 

Irene  E.  Lloyd,  504  North  Forty-first  street,  Philadelphia, 

first  premium,   2  00 

Fancy  knitted  silk  stockings. 

Miss  Clayanna  Piper,  Chambersburg,  Pennsylvania^  first 

premium,   1  00 

CLASS  6 — Silk  Embroidered  Sofa  Pillow. 

Display  silk  emhroidei*y — three  pieces, 

Mrs.  A.  H.  Dwinel,  38  North  Thirty-sixth  street,  Philadelphia, 

first  premium,   $3  00 

Mrs.  Thomas  Taylor,  Mt.  Holly,  New  Jersey,  second  premium,      2  00 
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Silk  embroidered  article  on  satin. 

Mrs.  William  N.  Bruuer,  2028  North  Fourteenth  street^  Phila- 

delphia,  first  premium,   $2  00 

Miss  Nellie  Wilson,  2302  East  York  street,  Philadelphia,  sec- 
ond premium,   1  00 

Silk  embroidery  on  linen. 

Miss  H.  French,  206  North  Thirty-fifth  street,  Philadelphia, 

firs^  premium,   2  00 

Miss  Bessie  Dunn,  725  Pine  street,  Philadelphia,  second  pre- 

mium^    1  00 

Silk  embrodiery  on  Hanneh 

Mrs*  John  Black,  Mt.  Holly,  New  Jersey,  first  premium,  .  .  3  00 
Mrs.  E.  D.  Heydrick,  Chestnut  Hill,  Pennsylvania,  second 

premium,   2  00 

Silk  embrodiery  on  cashmere. 

Mrs.  A.  H.  Dwinel,  38  North  Thirty-sixth  street,  Philadelphia, 

first  premium,     1  00 

Silk  embroidered  table  cover, 

Mrs.  H.  M.  Day,  1115  Lehigh  avenue,  Philadelphia,  first  pre 

mium,   2  00 

Mary  A.  Makin,  Moorestown,  New  Jersey,  second  premium,      1  00 

Silk  embroidered  stand  cover. 

Miss  E.  M.  Hilton,  Moorestown,  New  Jersey,  first  premium,  .  2  00 
Miss  Einwechter,  1522  North  Eighth  street,  Philadelphia, 

8ecx)nd  premium,   1  00 

Raised  embroidered  Moselle. 

Mrs.  Dr.  Thimme,  1246  North  Tenth  street,  Philadelphia,  first 

premium,   2  00 

Mrs.  Dwinel,  38  North  Thirty-sixth  street,  Philadelphia,  sec- 
ond premium,   1  00 

Embroidered  piano  scarf. 

Mrs.  H.  M.  Day,  first  premium,   2  00 

Miss  Einwechter,  1522  North  Eighth  street,  Philadelphia, 

second  premium,   1  00 

Fancy  table  scarf. 

Miss  B.  C.  Walcott,  Mt.  Holly,  New  Jersey,  first  premium,  .  2  00 
Miss  N.  Roth,  Hoyt,  Pennsylvania,  second  premium,    ...        1  00 

Fancy  table  cover. 

Mrs.  E.  A.  Heintz,  1000  South  Forty-ninth  street,  Philadel- 
phia,  first  premium,    2  00 

Mrs.  J.  Emar  Bierck,  1533  Columbia  avenue,  Philadelphia, 
second  premium,   1  00 

Mantle  lambrcqxiin. 

Annie  Barry,  2308  Cedar  street,  Philadelphia,  first  premium,  2  00 
Miss  N.  Roth,  Hoyt,  Pennsylvania,  second  premium,    ...        1  00 
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Bi'acket  lamhrequm, 

Mrs.  S.  H.  Griscom,  Ellisburg,  New  Jersey,  first  premium,  .      $1  00 
Mrs.  Dwinel,  38  North  Thirty-sixth  street,  Philadelphia,  sec- 
ond premium,   50 

Stand  cover  emhroidered  in  worsted. 

Mrs.  M.  E.  Williams,  Merchantsville,  New  Jersey,  first  pre- 
mium,   2  00 

Display  of  crewel  embroidery — three  pieces. 

Mrs.  M.  E.  Williams,  first  premium,   3  00 

Article  crewel  emhroidery, 

Mrs.  William  Kirkbride,  Pemberton,  New  Jersey,  first  pre- 
mium,  2  00 

S.  Widmayer,  1714  Warwick  street,  Philadelphia,  second 
premium,   1  00 

Rihho7i  emhroidery, 

Mrs.  Dwinel,  first  premium,   2  00 

Miss  E.  M.  Hilton,  Moorestown,  New  Jersey,  second  premium,      1  00 

Embroidery  on  velvet 
Mrs.  C.  W.  Brodnax,  Bristol,  Pennsylvania,  first  premium,  .        2  00 

Embroidery  on  plush, 

Mrs.  M.  N.  Brunner,  2028  North  Seventeenth  street,  Phila- 
delphia, first  premium,   2  00 

Embroidery  with  gold  thread, 

Mrs,  E.  E.  McKnight,  Trenton,  New  Jersey,  first  premium,  .        2  00 

Oriental  embroidery, 

Mrs.  H.  M.,  Daj^  1115  Lehigh  avenue,  Philadelphia,  first 

premium,   2  00 

Mrs.  E.  E.  McKnight,  123  Hanover  street,  Trenton,  New  Jer- 
sey, second  premium   1  00 

Tinsel  embroidery, 

Mrs.  E.  E.  McKnight,  Trenton,  New  Jersey,  first  premium,  .  2  00 
Mrs.  S.  Brown,  632  North  Thirty-ninth  Philadelphia,  second 

premium,   1  00 

Applique  embroidery, 

Mrs.  S.  B.  Wireback,  Montgomery  avenue,  Philadelphia, 

first  premium,   2  00 

Mrs.  E.  E.  McKnight,  Trenton,  New  Jersey,  second  premium,      1  00 

Display  arasene  embroidery — three  pieces. 

Miss  B.  C.  Wolcott,  Mount  Holly,  New  Jersey,  first  premium,  2  00 
John  H.  Hulse,  Tacony,  Pennsylvania,  second  premium,  .  .        1  00 

Article  arasene  embroidery, 

*Annie  Barry,  2308  Cedar  street,  Philadelphia,  first  premium,  2  00 
John  H.  Hulse,  Tacony,  Pennsylvania,  second  premium,  .  .        1  00 
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Chenille  embroidery. 

Mrs.  M.  E.  Williams,  Merchants ville,  New  Jersey,  first  pre- 
mium,   $2  00 

Miss  F.  Longbare,  3818  Haverford  avenue,  Philadelphia,  sec- 
ond premium,    1  00 

Fancy  chenille  work. 

Miss  B.  C.  Wolcott,  Mount  Holly,  New  Jersey,  first  premium,  2  00 
Mrs.  A.  E.  Thayer,  1829  Mervine  street,  Philadelphia,  second 

premium,   1  00 

Machine  work. 

Wheeler  &  Wilson,  1312  Chestnut  street,  Philadelphia,   .  .      15  00 

CLASS  7. 
Lace  work — any  design. 

Mrs.  Josie  I.  Hayes,  1224  North  Seventh  street,  Philadelphia, 

first  premium,  Diploma. 

Mrs.  M.  L.,  Martin,  1224  North  Seventh  street,  Philadelphia, 

second  premium,   1  00 

Bretonne  lace  darned  net. 

Mrs.  Kate  C.  McElroy,  217  South  Eleventh  street,  Philadel- 
phia, first  premium,   2  00 

Mrs.  H.  Curnow,  1539  North  Twenty-seventh  street,  Phila- 
delphia, second  premium,   1  00 

Display  outline  embroidery in  silk — three  pieces. 

Mrs.  R.  S.  Price,  Pemberton,  New  Jersey,  first  preminm,   .       3  00 

Display  outline  embroidery^  in  cotton  or  linen — three  pieces. 

<y.  L.  Payne,  Roxborough,  Philadelphia,  first  premium,  3  00 

Mrs.  11.  S.  Price,  second  premium,  ;  .  .       2  00 

Sideboard  cloth. 

J.  E.  Lloyd,  504  South  Forty-first  street,  Philadelphia,  first 

premium,   2  00 

Mrs.  H.  Curnow,  1539  North  Twenty-seventh  street,  Phila- 
delphia, second  premium,   1  00 

Waiter  towel. 

Miss  G.  L.  Payne,  Roxborough,  Philadelphia,  first  premium,  1  50 
Mrs.  John  Black,  Mount  Holly,  New  Jersey,  second  premium,  75 

Bureau  scarf. 

Mrs.  S.  B.Wireback,  1737  Montgomery  avenue,  Philadelphia, 

first  premium,   2  00 

Mrs.  A.  E.  Thayer,  1829  Mervine  street,  Philadelphia,  second 
premium,   1  00 

Banner. 

Annie  Leonhardt,  116  West  Cumberland  street,  Philadelphia, 

first  premium   2  00 
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Miss  Amy  T.  Whelen,  Bryn  Mawr,  Pennsylvania,  second  pre- 
mium,   $1  00 

Sc7*ee7i, 

Mrs.  N.  M.  Jones,  168  Queen  street,  German  town,  first  pre- 
mium,  2  00 

Embroidered  lamp  mat 
A.  E.  Folwell,  Columbus,  New  Jersey,  first  premium,   ...        1  00 

Table  mats. 

Mrs.  John  Black,  Mount  Holly,  New  Jersey,  first  premium,  1  00 
Mrs.  R,  S.  Price,  Pemberton,  New  Jersey,  second  premium,  60 

Pair  vase  mats. 

Mrs.  S.  H.  Griscom,  Ellisburg,  New  Jersey,  first  premium,  .        1  00 

Work  bag  or  reticule. 

Mrs.  Dr.  Thimme,  1246  North  Tenth  street,  Philadelphia, 

first  premium,   1  60 

Fancy  mirror  frame. 

Mrs.  E.  A.  Hintz,  1000  South  Forty-ninth  street,  Philadel- 
phia, first  premium,   1  00 

Scrap  basket  or  catch-all. 
Mrs.  E.  E.  McKnight,  Trenton,  New  Jersey,  first  premium,  .        1  00 

Brush  holder. 

A.  E.  Folwell,  Columbus,  New  Jersey,  first  premium,  ...  100 

Shoe  pocket. 

Miss  G.  L.  Payne,  Roxborough,  Philadelphia,  first  premium,      1  00 

Tea  pot  holder. 

Miss  G.  L.  Payne,  Roxborough,  Philadelphia,  first  premium,  75 

Dust  holder. 

Mrs.*E.  E.  McKnight,   1  00 

Fancy  D'*  Oylies  in  silk. 

Mrs.  Jno.  Black,  Mt.  Holly,  New  Jersey,  first  premium,  .  .        1  00 
Mrs.  C.  Funk,  3573  Sansom  street.  West  Philadelphia,  second 
premium,   50 

Fancy      Oylies  in  cotton. 

Mrs.  S.  L.  Thompson,  121  North  Twentieth  street,  Philadel- 
phia, first  premium,   1  00 

Mrs.  R.  Price,  Pemberton,  New  Jersey,  second  premium,  .  .  50 
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Tidy^  crocheted, 

Mrs.  Thos.  Taylor,  Mt.  Holly,  New  Jersey,  first  premium,  .  .  $1  00 

Mrs.  J.  E.  Pharo,  Mt.  Holly,  New  Jersey,  second  premium,  .  50 

Embroidered  tidy. 

Mrs.  J.  R.  Snyder,  1331  Tasker  street,  Philadelphia,  first  pre-  ^ 

mium,   1  00 

Mrs.  R.  S.  Price,  Pemberton,  New  Jersey,  second  premium^  50 

Tidy  on  Congress  canvas. 

Mrs.  E.  A.  Hintz,  1000  South  Forty-ninth  street,  Philadel- 
phia, first  premium,     1  00 

Chair  scarf. 

Mrs.  E.  E.  McKnight,  Trenton,  New  Jersey,  first  premium,  .       1  00 

Fancy  window  curtains, 

Mrs.  N.  M.  Jones,  168  Queen  street,  German  town,  first  pre- 
mium,   2  00 

CLASS  VIIL 
Toilet  set 

Lizzie  F.  Murray,  Lower  Merion,  Pennsylvania,  first  pre- 
mium,   1  00 

Painting  in  oil. 

Florence  G.  Mclntyre,  1811  North  street,  Philadelphia,  first 

premium,   2  00 

Miss  Frances  C.  Boileau,  1813  Wallace  street,  Philadelphia, 

second  premium,   2  00 

Silk  embroidery, 

J.  May  Lippencott,  1112  Vine  street,  Philadelphia,  first  pre- 
mium,   1  00 

Fancy  pin  cushion, 

Edna  L.  Parks,  226  North  Eighth  street,  Philadelphia,  first 

premium,   1  00 

Crocheted  lace  in  Saxony  wool. 

Mary  R.  Martin,  1613  Bainbridge  street,  Philadelphia,  first 
premium,   1  00 

Silk  crazy  work. 

Miss  Taylor,  Mt.  Holly,  New  Jersey,  (send  with  Mrs.  Thos. 

Taylor's,  Mt.  Holly,)  first  premium,   2  00 

Ralph  W.  C.  Leach,  2219  Green  street,  Philadelphia,  second 

premium,   1  00 

Pen  wiper, 

Emily  Bruner,  812  North  Broad  street,  Philadelphia,  first 

premium,   50 

Crayon  drawing. 

Leah  Blitz,  1520  Mole  street  Philadelphia,  Diploma 
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Zephyr  work. 

Miss  Estella  Coulston,  1008  Lehigh  avenue,  Philadelphia,  first 

premium,   $1  00 

Jennie  Powell,  258  Herr  street,  Harrisburg,  second  premium,  50 

Penmansh  ip, 

Lida  B.  Dudley,  Moorestown,  New  Jersey,  first  premium,  1  00 

Needle  case. 

Miss  I.  B.  Gaskill,  Birmingham,  New  Jersey,  first  premium,  75 

Pencil  drawing. 

Taylor  W.  Harper,  Christiana,  Pennsylvania,  first  premium,      1  00 
Plain  sewing^  hy  hand. 

Mary  R.  Martin,  1613  Bainbridge  street,  Philadelphia,  first 

premium,   2  00 

Home  made  Iread. 

Mrs.  C.  M.  Siddall,  1706  Venango  street,  Philadelphia,  first 

premium,   6  00 

Alice  I.  Siddall,  1706  Venango  street,  Philadelphia,  second 
premium,   3  00 

CLASS  87. 

John  Hartman,  412  South  Delaware  avenue,  Philadelphia, 

Blue  Point  crackers,  Diploma, 

Melluard,  Cliff  &  Co.,  1532  Stiles  street,  Philadelphia,  crack- 
ers,  Report. 

Newton  Vogel  &  Co.,  306  Market  street,  Philadelphia,  refined 

rice  starch,  Diploma. 

R.  N.  Plummer,  1821  North  Sixteenth  street,  Philadelphia, 
starch  polish,  Diploma. ' 

CLASS  88. 

A.  J.  Chauveau,  110  South  Eleventh  street,  Philadelphia,  con- 
fectionery,  Diplomsu 

George  Heppe,  1814  Frankfort  avenue,  Philadelphia,  for  larg- 
est and  most  complete  exhibit  and  manufacturing  of  con- 
fections,  Diploma. 

CLASS  89. 

Frick  Bros.,  811  Lehigh  avenue,  Philadelphia,  best  collection 

saddles,  Diploma. 

Frifk  Bros.,  best  collection  harness  Diploma. 

Frick  Bros.,  best  collection  horse  collars,  Diploma. 

Frick  Bros.,  best  collection  whips,  Diploma. 

John  Wanamaker,  trunks  and  valises,  Diploma. 

W.  F.  Bainbridge,  Eighth  and  Spring  Garden  streets,  Phila- 
delphia, boots  and  shoes  Diploma. 

Your  committee,  after  a  careful  examination,  have  awarded  the 
diplomas  and  reports  as  made  opposite  the  respective  exhibits, 

W.  B.  Till, 
B.  P.  Thompson, 
J  AS.  R.  Piper, 

Cammittee, 
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CLASS  91. 

M.  L.  Shoemaker  Company,  Venango  and  Delaware  avenues, 

Philadelphia,  lard,  oils  and  stearine,  .  .  A  diploma  for  each  exhibit 

CLASS  92. 

Keystone  Chemical  Company,  223  South  Front  street,  Phila- 
delphia, condensed  soap,  Diploma. 

William  Dreydopple,  208  North  Front  street,  Philadelphia, 

large  display  soaps,  Diploma. 

W.  T.  Marks,  320  North  Second  street,  Philadelphia,  soap 

polish,  Diploma. 

Arthur  Frick,  218  Arch  street,  Philadelphia,  perfumery,  .  .  Diploma. 

McCambridge  &  Son,  81  South  Sixth  street,  Philadelphia, 

floral  extracts  and  cologne,   Diploma. 

P.  C.  Tomson  &  Co.,  248  North  Third  street,  Philadelphia, 

Boap  powders,  Report. 

Walter  Sellers,  569  Cannon  street,  Camden,  New  Jersey, 

Pyle's  peerless  soap  powders,  Diploma. 

The  above  report  is  respectfully  submitted  by  the  committee. 

W.  B.  Till, 
B.  P.  Thompson, 

Committee. 

CLASS  93 — ^Paints  and  Colors. 

Nice  &  Raw,  328  South  Second  street,  Philadelphia,- var- 
nishes,  Diploma. 

Nice  &  Raw,  Excelsior  liquid,  Diploma. 

Nice  &  Raw,  paints,  Diploma. 

W.  R.  Warner  &  Co.,  1228  Market  street,  Philadelphia,  .  .  Diploma. 

CLASS  94— Drugs. 

Alex.  Kerr  Bros.  &  Co.,  Piers  8  and  8^,  Philadelphia,  salt.,  .  Diploma. 
G.  W.  &  W.  H.  Bumm,  Delaware  avenue  and  Race  street, 

Philadelphia,  Higgins  Eureka  salt,  Diploma. 

W.  R.  Warner  &  Co.,  1228  Market  street,  Philadelphia, phar- 
maceutical preparations,  Diploma. 

Vail  Boas,  239  Market  street,  Philadelphia,  Ideal  tooth  pow- 
der,  Silver  medal. 

Henry  Tetlow,  Tenth  and  Cherry  streets,  Philadelphia,  Tet- 

low^s  face  powder  Diploma. 

P.  C.  Tomson,  248  North  Third  street,  Philadelphia,  granu 

lated  lye,  Diploma. 

Weikel  Smith  Spice  Company,  133  North  Front  street,  Phila- 
delphia, pure  spices,  Diploma. 

Weikel  Smith  Spice  Company,  Lemberger  oil  paste  polish,  .  Diploma. 

The  exhibits  of  salt  are  superior  to  any  heretofore  made  at  the  faire 
of  this  Society.  Though  Kerr  Bros.  &  Co.  make  the  largest,  and,  ac- 
cording to  your  committee's  judgment,  the  best  exhibit,  we  heartily 
commend  that  of  G.  W.  &  W.  H.  Bumm,  and  particularly  their  Hig- 
gins English  salt,  especially  adapted  to  household  and  dairy  purposes. 
The  above  awards  of  your  committee  are  respectfullv  submitted. 

W.  B.'TiLL, 

B.  P.  Thompson, 

Committee, 
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CLASS  96. 

John  Wanamaker,  dining  room  furniture,  Diploma, 

Philadelphia  Folding  Bed  and  Desk  Company,  919  Arch 
street,  Philadelphia,  roll  top  desk,  Diploma. 

CLASS  96. 

Ridgway  Manufacturing  Company,  815  Arch  street,  Phila- 
delphia, refrigerators,  Diploma. 

Philadelphia  Folding  Bed  and  Desk  Company,  919  Arch 
street,  Philadelphia,  folding  beds,  Diploma. 

John  Wanamaker,  upholstery,  Diploma. 

CLASS  97. 

John  Wanamaker,  table  cutlery,  Diploma. 

CLASS  98. 

John  Wanamaker,  Haverland's  fine  French  china,    ....  Diploma. 

CLASS  99. 

Wheeler  &  Wilson,  1312  Chestnut  street,  Philadelphia, 
double  thread  sewing  machines,  Diploma. 

Wheeler  &  Wilson,  button-hole  machine,   Diploma. 

Julius  Resture,  1732  South  Thirteenth  street,  Philadelphia, 

washing  machine  and  motor,  Report 

C.  Mears  &  Son,  Bloomsburg,  Pennsylvania,  washing  ma- 
chine,  Report 

Conson  Bros.  &  Co.,  Philadelphia,  ironing  table,  Report 

James  Bing,  Philadelphia,  mangle,  Diploma. 

John  Wilde,  Chester,  Pennsylvania,  mangle,  Report 

Bullock  Manufacturing  Company,  1361  Ridge  avenue,  Phila- 
delphia, Hortman's  meat  and  vegetable  chopper,  ....  Report 

Israel  L.  Landis,  Lancaster,  Pennsylvania,  meat  and  vege- 
table slicer,  Diploma. 

John  Wanamaker,  fine  display  clocks,  Diploma. 

Your  committee  respectfully  submit  the  foregoing  as  their  report 
in  Classes  95,  96  and  99.  They  would  state  that  in  the  competition  of 
washing  machines  and  mangles  the  exhibits  were  excellent  and  the 
decisions  difficult  to  arrive  at.  The  display  of  Wheeler  &  Wilson  and 
American  sewing  machines  were  particularly  fine,  especially  that  of 
the  former,  which  were  worthy  great  praise. 

W.  B.  Till. 
Jas.  R.  Piper. 
B.  P.  Thompson. 

CLASS  100. 

James  Lanning,  822  Eneu  street,  Philadelphia,  patent  heater 

grates,  Diploma 

Samuel  Huet,  251  South  Second  street,  Philadelphia,  wood 

mantles,   Diploma. 

Liebrandt  &  McDowell  Stove  Company,  123  North  Second 

sireet,  Philadelphia,  parlor  stoves,  Diploma. 

W.  S.  M.  lieber,  638  Arch  street,  Philadelphia,  gas  heating 

office  and  parlor  stoves,  Diploma. 
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W.  S.  M.  lieber,  oil  heating  office  and  parlor  stoves,  .  .  .  Diploma. 
Job  Bartlett's  Sons,  Tenth  and  Filbert  streets,  Philadelphia, 

portable  furnace,   Diploma. 

Job  Bartlett's  Sons,  permanent  heater,  Diploma. 

CLASS  101. 

Liebrandt  &  McDowell  Stove  Company,  Philadelphia,  cook 
stoves,  Report. 

W.  S.  &  M.  Lieber,  638  Arch  street,  Philadelphia,  gas  cook- 
ing stoves,  Report. 

W.  S.  &  M.  Lieber,  petroleum  cooking  stoves,  Report. 

Conrow  Bros.  &  Co.,  903  Market  street,  Philadelphia,  tin- 
ware for  culinary  purposes,  Diploma. 

Conrow  Bros.  &  Co.,  cooking  hardware,  Diploma. 

H.  Nutrizo,  638  Arch  street,  Philadelphia,  Nutrizo  coffee 
pot,  Report. 

Union  Indurated  Fibre  Company,  110  Chambers  street,  New 
York,  a  splendid  exhibit  of  useful  articles,  Diploma. 


CLASS  103. 

A.  J.  Weidner,  36  South  Second  street,  Philadelphia,  an  ex- 
cellent exhibit  of  lamps  of  all  kinds,  Diploma. 

Penn  Globe  Gas  Light  Company,  Philadelphia,  a  large  and 
interesting  exhibit  of  gas  apparatus  and  lamps  for  cities 
and  lawns,  Report. 

Alexander  Morrison,  118  South  Seventh  street,  Philadelphia, 
lamps  and  burners,  and  royal  Argand  gas  burners,   .  .  .  Report. 
Your  committee  beg  leave  to  make  this  as  their  peport. 

W.  B.  Till, 
F.  P.  Hakhnlen. 

CLASS  104. 

Borgner  O'Brien,  Twenty-third  above  Race,  Philadelphia.  Fire 
bricks  and  dry  retorts.  Cannot  be  surpassed,  and  of  highest  charac- 
ter. 

Edward  Sutton,  300  Market  street,  Philadelphia.  Automatic  and 
farm  gates.  Are  simple  in  construction,  and  perfect  in  action,  and' 
the  Burton  steel  star  twisted  post,  exhibited  by  the  same  firm,  are 
good  posts. 

Marvin  Safe  Company,  723  Chestnut  street,  Philadelphia.  Fire  and 
burglar  proof  safep.  Are  No.*l ;  no  need  of  commendation,  their 
reputation  is  established.  They  have  new  combinations  of  unusual 
excellence. 

David  Pettitt  &  Co.,  1219  Callowhill  street,  Philadelphia.  Iron 
fence  for  gardens.    Is  of  the  best  material  and  character. 

George  W.  Zeigler,  Washington,  D.  C.  Scaffolding  and  tresseling. 
Is  simple,  and  makes  a  strong  scaffold  and  highly  recommended. 

John  A.  Grove,  Bluffton,  Indiana.  Straight  rail  fence,  portable 
fence,  post  and  rail  fence.  Very  ingenious  and  worthy  of  more  than 
ordinary  mention. 

James  M.  Vance  &  Co.,  Philadelphia.  Builders'  hardware.  A 
very  fine  exhibit  of  hardware  and  door  locks,  which  are  of  the  finest. 

McEwen  Lawrence,  11  South  Seventh  street,  Philadelphia.  Terra 
cotta  fence  posts.   Good  of  the  kind. 
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CLASS  105. 

Trinidad  Asphalt  Company,  Philadelphia.  Asphalt  paving  blocks. 
Variety  and  good  material  recommended. 

Whillden  Pottery  Company,  713  Wharton  street,  Philadelphia. 
Earthen  flower  pots.    A  fine  display  and  of  good  quality. 

Manly  &  Cooper  Manufacturing  Company,  4150  Elm  avenue,  Phila- 
delphia. Iron  fence,  gates,  &c.  A  very  fine  exhibit,  embracing  a 
great  variety. 

Edward  Sutton,  Philadelphia.  Iron  sofas  and  chairs,  and  woven 
wire  fencing.  This  display  is  highly  recommended,  elaborate,  and 
deserves  especial  mention. 

C.  W.  &  H.  W.  Meddleton,  943  Ridge  avenue.  Wire  fencing  is 
highly  recommended. 

Hartman  Steel  Company,  434  Commerce  street,  Philadelphia. 
Wire  fencing.  This  steel  fencing  is  highly  recommended,  and  is  one 
of  superior  excellence, 

CLASS  106. 

A.  M.  Peterson,  140  South  Fourth  street,  Philadelphia.  Water  fil- 
ter. This  filter  was  in  operation  in  Floral  hall.  A  practical  test 
being  made,  showing  it  of  superior  excellence  and  doing  its  work 
well.    We  recommend  it  to  the  public. 

W.  Heaton,  503  Chestnut  street,  Philadelphia.  Cotton,  linen  hose. 
Are  highly  recemmended. 

B.  F.  Hart, 

B.  S.  KUNKLB, 

Committee. 

CLASS  108. 

Ripka  &  Company,  140  South  Eighth  street,  Philadelphia, 
best  collection  drawing  implements  and  artists'  materials,  Diploma. 

Charies  W.  Frost,  104  South  Thirty-eighth  street,  Philadelphia, 
building  blocks,  an  excellent  collection,  giving  stability  to 
structures  formed,  Diploma. 

F.  H.  Drake,  7  South  Tenth  street,  Philadelphia,  stylographs 
and  fountain  pens  of  superiority  of  design  and  workman- 

•    ship,  Diploma. 

Ripka  &  Company,  wax  flowers  worthy  of  mention  for  beauty  of 

execution. 

Charles  E.  Osbom,1421  Fairmount  avenue,  Philadelphia,  dis- 
play of  shells,  minerals,  etc.,  Diploma. 

John  Wanamaker,  Philadelphia,  school  supplies,  *  Diploma. 

CLASS  109. 

M.  Zineman  &  Brother,  130  South  Ninth  street,  Philadelphia 
optical  goods,  for  excellence  of  glasses,  material  and  grind- 
ing and  polishing,  Diploma^ 

CLASS  110. 

Carved  and  Moulded. 

Georgia  Marble  Distributing  Company,  1029  Chestnut  street, 
Philadelphia,  monuments  and  coping  in  marble,  a  variety 
of  veined  and  solid  tints,  sawed  and  polished,  Diploma. 
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W.  C.  Randolph,  243  Arch  street,  Philadelphia,  an  exhibit  of 
ivory  turning  and  ivory  goods,  Diploma. 

J.  A.  Brown,  1351  Chestnut  street,  Philadelphia,  for  display 
of  Japanese  and  Chinese  goods,  Honorable  Mention. 

CLASS  111. 

On  Paper  and  Canvas. 

P.  E.  Chillman,  912  Arch  street,  Philadelphia,  photographs 
remarkable  for  delicacy,  distinctness  of  outlines  and  beauty 

of  finish,  Diploma. 

P.  E.  Chillman,  drawings  in  crayon,  Diploma. 

Van  Dyke  &  Company,  109  North  Seventh  street,  Philadel- 
phia, for  great  variety  of  lithographs  Honorable  Mention. 

A.  L.  Kennedy, 
Committee, 

CLASS  113. 
Implements  of  Out-Door  Sport. 

The  display  of  bicycles,  tricycles  and  velocipedes,  by  the  well-known 
firm.  Hart  Cycle  Company,  811  Arch  street,  Philadelphia,  is  of  the 
finest  character,  and  the  attraction  of  the  exhibit  is  shown  by  the 
number  of  visitors  to  be  seen  around  the  same  at  all  hours.  The  ad- 
justable and  extensible  arrangements  invented  by  Mr.  Hart  deserves 
especial  mention. 

W.  H.  Abbott,  618  Market  street,  Philadelphia,  guns  and  fishing 
tackle,  is  of  that  character  that  reflects  credit  and  deserves  the  highest 
commendation. 

George  W.  Ziegler,  Washington,  D.  C,  lawn  swing,  easily  adjusted 
and  simple  in  construction. 

R.  A.  Humphry's,  1006  Ridge  avenue,  Philadelphia,  tents,  stools 
and  camping  outfit extensive  and  reflects  credit  as  a  manufacturer. 

R.  A.  Bently, 
B.  C.  Barker, 
Committee. 

CLASS  114. 
Unclassified. 

Weekel  &  Smith  Spice  Company,  133  North  Front  street,  the  auto- 
matic package  making  and  filling  machine  does  the  work  of  eight 
expert  packers. 

Walker,  Sons  &  Company,  16  South  Fourth  street,  steel  stamps, 
baggage  and  hotel  checks,  surety  seals,  etc.,  are  all  admirably  suited 
to  their  respective  uses. 

S.  M.  Quest  &  Son,  14  South  Fourth  street,  rubber  stamps,  stamp 
supplies,  stencils,  inks,  brushes  and  presses  in  great  variety. 

Cartright  Metal  Roofing  Company,  Philadelphia,  the  roofing  is  en- 
tirely new  in  design  and  pattern,i8easilyput  on,  perfectly  tight  against 
dust,  rain,  snow  or  drifts,  does  not  corrode  at  joints  and  it  commends 
itself  to  the  public. 

Estate  of  W.  Obdyke,  1609  Pine  street,  model  tin  house  showing 
specimen  of  roofing  by  using  tin. 

Philadelphia  Ornamental  Wire  Company,  household  wire  goods, 
great  skill  in  design,  and  all  are  of  practical  use  and  great  conveni- 
ence. 
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J.  Wilson  Heald,  Fifteenth  and  Fairmount  avenue,  anti-shaft  rat- 
tler and  shaft  support  is  a  most  admirable  arrangement  and  will  soon 
be  generally  used. 

Mexican  Agate-Onyx  Company,  263  South  Sixth  street,  Philadel- 
phia. This  exhibit  of  Mexican  agate-onyx  is  one  of  the  best  in  the 
main  building.  The  agate-onyx  admits  of  a  very  high  polish,  and  it 
comes  in  variegated  colors,  as  shown  in  the  stands,  tables,  furniture, 
mantels,  hearth  fuel,  &c. 

Pratt  Food  Company,  126  South  Second  street^  Philadelphia. 
Pratt's  food  for  horses,  cattle  and  poultry  has  been  tried  and  proven 
valuable,  being  free  from  mineral  poisons.    It  is  always  a  safe  food. 

Michner  Brothers  &  Company,  130  North  Second  street,  Philaidel- 
phia,  exhibit  royal  poultry  food,  and,  without  doubt,  it  is  a  most  ex- 
cellent food  for  poultry. 

Capt.  Natt.  Atkinson,  Ashvill,  North  Carolina,  exhibits  giant  growth 
of  cereals,  also  of  grasses  in  great  variety  and  enormous  length,  and 
all  speak  well  of  the  productiveness  of  the  soil  in  which  they  are 
grown  and  reflect  credit  on  the  growers  or  farmers.  The  exhibit  is 
worthy  honorable  mention. 

George  B.  Rowlett,  1011  Market  street,  Philadelphia,  anti-sash  rat- 
tler, has  many  merits  to  commend  it  to  the  public,  as  it  leaves  the 
sash  free  to  raise  as  well  as  to  lower. 

John  J.  Smith,  821  Spring  Garden  street,  Philadelphia,  blind  and 
window  sash ;  a  convenient  article. 

George  H.  Richards,  Twenty-second  and  Spring  Garden  street, 
Philadelphia,  patent  window  sash ;  a  good  article. 

W.  G.  Snyder,  Reading,  Pennsylvania,  window  frame  and  sash ;  an 
improvement  in  sashes. 

Walker  Sons  &  Company,  16  South  Fourth  street,  Philadelphia, 
hand  stamps  and  appliances.  A  large  display  of  hand  stamps,  rub- 
ber stamps,  stencils,  marking  plates,  &c. 

J.  M.  Murray  &  Company,  9  North  Thirteenth  street,  Philadelphia, 
exhibit  Ceylon  tea  and  coffee,  and  give  a  fair,*  honest  trial  of  their 
beverages.  We  cheerfully  commend  them  as  unadulterated  articles. 
Their  tea  is  especially  fine.    We  recommend  a  diploma. 

J.  J.  Bissell  &  Company,  20  South  Broad  street,  Philadelphia, 
clothes-line  elevator ;  a  very  convenient  and  useful  article. 

M.  L.  Shoemaker  &  Company,  Venango  and  Delaware  avenues,  fer- 
tilizers. A  fine  display  of  the  best  fertilizers,  too  numerous  to  men- 
tion. 

Kughler  &  Co.,  26  North  Sixth  street,  Philadelphia,  indestructible 
fuel  cartridges,  are  all  they  claim.  They  are  a  substitute  for  coal  or 
wood,  for  heating  purposes,  at  only  one-third  their  cost.  They  can 
be  safely  used  in  any  stove.    We  recommend  a  diploma. 

James  Gardiner,  Mantua,  N.  J.,  patent  hog-scalder,  merits  the  en- 
dorsement of  the  Society. 

W.  L.  Porter,  Twenty-third  and  Columbia  avenue,  Philadelphia, 
patent  ash-sifter,  will  be  generally  used  as  soon  as  introduced.  It 
not  only  does  the  sifting  well,  but  confines  the  dust  in  the  vessel,  so 
that  silting  coal  or  ashes  can  be  done  without  having  the  air  filled 
with  dust. 

Edison  Fire  Extinguisher  Company,  529  Arch  street,  Philadelphia* 
This  fire  extinguisher  was  publicly  tested,  and  is  not  only  well-named, 
but  is  true  to  its  work.  Eveiy  family  should  have  one.  We  recom- 
mend a  diploma. 
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Lantz  Bros.,  6}4  Arch  street,  Philadelphia,  tack-lifter  and  holder 
combined,  is  a  very  convenient,  cheap  article. 

A.  G.  Ellidtt,  30  South  Sixth  street,  Philadelphia,  parchment  paper, 
is  made  of  finest  linen  and  cotton  fibre,  and  is  air-proof,  water-proof, 
and  oil-proof ;  is  tasteless  and  odorless,  and  prevents  evaporation  and 
shrinkage,  and  is  indestructible  in  hot  or  cold  water,  or  brine ;  and, 
when  wet,  is  flexible  as  vellum ;  can  be  washed  like  muslin,  and  pos- 
sesses great  strength,  and  is  purer,  cheaper,  and  cleaner  than  cloth  for 
dairy,  creamery,  and  many  other  puri)oses.  We  recommend  a  di- 
ploma. 

A.  L.  Butz,  212  Market  street,  Philadelphia,  cork  and  cork-cutting 
machine,  an  interesting  exhibit. 

Auburn  Mineral  Water  Company,  910  Race  street,  Philadelphia, 
Auburn  spring  water,  an  excellent  water  for  family  use,  especially  for 
invalids. 

A.  J.  Williams,  Marshallton,  Delaware,  metal  polish^  was  severely 
tested,  and  its  great  value  proven  in  every  case.  With  little  labor, 
rusted  and  tarnished  cutlery,  tinware,  &c.,  were  made  new  again. 
Diploma. 

5.  E.  Clark,  734  Market  street,  Philadelphia,  harmless  gun,  is  a 
neatly  finished  toy  gun  that  fires  hollow  rubber  balls.  There  is  no 
danger  in  its  use. 

George  A.  Moore^  668  North  Broad  street,  Philadelphia,  carriage 
gearing  springs,  an  improvement  in  carriage  springs. 

H.  N.  Black,  1238  Ridge  avenue,  Philadelphia,  lever  bar  springs, 
are  a  great  improvement  over  the  old  springs,  and  no  doubt  will  soon 
oome  into  use  by  carriage  builders. 

6.  F.  Ford,  Roxbury,  Philadelphia,  patent  milk  strainers,  a  real  im- 
provement in  strainers.  It  can  be  easily  taken  apart,  kept  clean  much 
easier  than  the  old  style,  and  it  is  just  the  strainer  to  use  in  making 
jellies  and  in  general  household  use.  It  is  made  up  in  a  variety  of 
shapes  and  sizes,  suitable  for  different  uses.  Diploma. 

I^ne  Brothers,  Poughkeepsie,  New  Jersey,  patent  door  hangers,  is 
a  practical  and  useful  article,  and  is  strong  and  durable. 

Allen  G.  Moyer,  Danboro',  Pennsylvania,  patent  butter  shipping 
cases,  are  a  convenient  article  for  shipping  butter. 

R.  A.  Humphreys,  1006  Girard  avenue,  tool  bags,  very  strong,  du- 
rable and  convenient,  and  well  adapted  for  its  use. 


Jno.  McDowell, 
Jas.  R.  Piper, 

Committei. 


8  Ao&.  Soo. 
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REPORT. 

OF  THE 

M  Wiculliiral  Awialioii  of  hdnii 

1/ 


CONSTITUTION. 


Article  1.  This  Society  shall  be  entitled  the  "Pennsylvania  fruit 
Growers'  Society,"  *  and  its  object  shall  be  the  advancement  of  the 
science  of  pomology,  and  the  art  oi^  fruit  culture  generally. 

Article  2.  Any  person  may  become  a  member  of  this  Society  by  a 
vote  of  a  majority  of  the  members  present,  at  any  meeting,  and  by 
paying  into  the  treasury  the  sum  of  one  dollar  annually;  or  the  pay- 
ment of  one  dollar  to  the  treasurer,  at  any  time,  shall  constitute  mem- 
bership, and  entitle  said  member  to  a  copy  of  the  proceedings.  The 
payment  of  ten  dollars,  at  one  time,  will  constitute  life  membership. 

Article  3.  Its  oflicers  shall  consist  of  a  President,  three  Vice  Presi- 
dents, a  Recording  and  Corresponding  Secretary  and  a  Treasurer,  all 
of  whom  shall  be  elected  annually  by  ballot. 

Article  4.  The  following  standing  committees  shall  be  appointed  : 
A  Committee  of  five  on  Nomenclature;  a  Committee  of  three  on  In- 
sects, of  whom  the  professor  of  entomology  shall  be  chairman ;  an  Ex- 
ecutive Committee,  consisting  of  the  President,  Recording  Secretary 
and  Treasurer;!  and  a  General  Fruit  Committee,  consisting  of  one 
member  from  each  county  represented,  with  a  general  chairman  of  the 
whole ;  each  member  of  the  Local  Fruit  Committee  to  have  the  privi- 
lege of  appointing  two  assistants. 

Article  5.  The  Society  may,  at  any  time,  elect  honorary  members. 

Article  6.  The  Society  may,  from  time  to  time,  appoint  professors 
on  Entomology,  Botany,  Horticultural  Chemistry  and  Geology. 

Article  7.  This  constitution  may  be  altered  or  amended  by  a  vote 
of  two-thirds  of  the  members  present,  at  any  regular  meeting,  notice 
of  the  proposed  amendment,  in  writing,  having  been  previously  given. 

Article  8.  Seven  members  shall  constitute  a  quorum  for  the  trans- 
action of  business. 


♦Name  changed  at  annual  meeting,  January  1,  1881,  by  vote  of  two-thirds  of  the 
members  present  to  >S^<rt<e  Agricultural  Association  of  Pennsylvania, 

t  Amended  at  annual  meeting,  January,  1881,  to  read  :  The  Executive  Committee 
shall  consist  of  all  the  elective  officers  of  this  Association,  and  three  of  said  com- 
mittee (of  which  the  President  of  the  Society  shall  be  one)  shall  constitute  a  quorum 
to  transact  any  business  relative  to  the  interests  of  the  Association. 

1  HoRT.  Ass. 
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BY-LAWS. 


Article  1.  The  Committee  on  Nomenclature  shall  collate  and  de- 
cide the  standard  and  synonymous  names  of  all  fruits  known  in  the 
Society,  with  the  authorities  for  each,  and  report,  so  far  as  practicable, 
at  each  regular  meeting,  and  record  the  same  in  a  book  kept  for  that 
purpose. 

Article  2.  The  General  Fruit  Committee  shall  carefully  and  thor- 
oughly investigate  the  subject  of  fruit  culture  in  general.  Each  local 
committee  of  three  shall  collect  such  useful  and  interesting  informa- 
tion in  relation  to  the  subject  as  may  be  in  their  power,  and  embody 
the  same  in  monthly  reports,  to  be  made  to  the  general  chairman ; 
such  reports  to  be  by  him  examined  and  embodied  in  his  annual  and 
semi-annual  reports.  Also  that  the  said  county  committee  shall  form 
ad  interim  committees  for  their  respective  counties;  anil  further,  that 
said  dd  interim  committees  are  hereby  authorized  to  publish  the  re- 
ports in  the  Gardener^ 8  Monthly^''  or  such  other  paper  as  they  may 
select,  the  same  having  been  first  submitted  to  the  chairman  of  the 
General  Fruit  Committee  for  his  approval :  Provided^  That  said  pub- 
lication shall  be  free  of  expense  to  the  Association. 

Article  3.  The  annual  meeting  of  the  Association  shall  be  held  on 
the  third  Wednesday  of  January  of  each  year,  at  such  a  place  as  the 
Executive  Committee  may  appoint,  at  which  time  the  election  for 
officers  shall  take  place ;  said  officers  to  serve  from  the  close  of  the 
meeting  at  which  they  are  elected  to  the  clos3  of  the  succeeding  an- 
nual meeting,  at  which  an  exhibition  and  discussion  of  fruits  shall 
take  place,  and  other  business  transacted  in  the  following  order  : 

1st.  Reading  of  minutes  of  previous  meetings. 

2d.  Roll  call  and  dues  collected. 

3d.  Election  of  officers. 

4th.  Reports  of  officers. 

5th.  Reports  of  standing  committees. 

6th.  Reports  of  special  committees. 

7th.  Unfinished  business  of  former  meeting. 

8th.  New  business. 

The  nomination  and  election  of  new  members  shall  be  in  order  at 
any  time  during  the  session. 

Article  4.  Other  meetings  may  be  convened  by  the  Executive  Com- 
mittee at  such  time  and  place  as  they  may  appoint. 

Article  5.  No  member  who  is  in  arrears  for  dues  shall  be  eligible 
for  any  office,  or  serve  on  any  standing  committee ;  and  any  member 
who  shall  neglect  to  pay  his  dues  shall  cease  to  enjoy  the  privileges  of 
membership. 

Article  6.  A  library  shall  be  established  for  the  benefit  of  the  mem- 
bers of  this  Association,  and  a  Librarian  elected  annually  with  other 
elective  officers. 

Section  1.  The  Librarian  shall  keep  an  alphabetical  record  of  the 
books,  &c.,  and  may  loan  to  any  member  of  this  Association  any  books 
contained  therein  without  cost :  Provided^  That  it  be  returned  within 
three  months,  and  in  as  good  condition  as  when  received. 

Section  2,  Any  member  refusing  to  return  to  the  librarian  books 
or  reports  from  said  library,  shall- pay  their  equivalent,  or  forfeit  his 
membership. 
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LIST  OF  OFFICERS  FOR  1887. 


PRESIDENT. 

CALVIN  COOPER,  Bird-in-Hand. 


VICE  PRESIDENTS. 

JOSIAH  HOOPES,  West  Chester. 

H.  M.  ENGLE,  Marietta. 

EDWIN  SATTERTHWAIT,  Jenkintown. 


RECORDINO  SECRETARY. 

E.  B.  ENGLE,  Waynesboro'. 


CORRESPONDING  SECRETARY. 

W.  P.  BRINTON,  Christiana. 


TREASURER. 

J.  HIBBERD  BARTRAM,  Milltown, 


LIBRARIAN. 

THOMAS  J.  EDGE,  Harriaburg. 


PROFESSOR  OP  BOTANY. 

THOMAS  MEEHAN,  Germantown. 


PROFESSOR  OF  ENTOHOLOOT. 

S.  S.  RATHVON,  Lancaster. 


PROFESSOR  OF  HORTICULTURAL  CHEMISTRY. 

S.  B.  HEIGES,  Shippensburg. 
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COMMITTEES  FOR  1887. 


Genebal  Fruit  Committee. 
Cyrus  T.  Fox,  Chair  man,  Reading,  Berks  county. 


COUNTY.  MEMBERS.  P.  O.  ADDRESS. 

Adams,  J.  li.  Sherfy,  Gettysburg. 

Allegheny,  E.  P.  Swifl,  Mount  Oliver. 

Armstrong,.  J.  Donaldson,  Kittanning. 

Beaver,  A.  L.  McKibbin,  Green  Garden. 

Bedford,  J.  Z.  Replogle,  New  Enterprise. 

Berks,  C.  T.  Fox,  Reading. 

Blair,  F.  Jaekel,  HoUidaysburg. 

Bradford,  R.  M.  Wells,  Towancfa. 

Bucks,  Henry  W.  Comfort,  Fallsington. 

Butler,  J.  W.  Phillips,  Zelienople. 

Carbon,  E.  Bauer  East  Mauch  Chunk. 

Cambria,  George  W.  Harvey,    ....  Gallitzin. 

Centre,  Prof.  W.  A.  Buckhout,.  .  .  .  State  College. 

Chester,  J.  W.  Pyle,  Willow  Dale. 

Clarion,  J.  H.  Patrick,  Clarion. 

Clearfield,  Samuel  Hall,  McGee's  Mills. 

Clinton,  Joel  A.  Herr,  Cedar  Springs. 

Columbia,  J.  K.  Sharpless,  Catawissa. 

Crawford,  James  Turner,  MeadAlUe. 

Cumberland,  H.  S.  Rupp,  Shiremanstown. 

Dauphin,  Gabriel  Hiester,  Harrisburg. 

Delaware,  Joseph  Lewis,  Jr.,  Newtown  Square. 

Elk,  W.  H.  Johnston,  Benezett 

Erie,  G.  A.  Evans,  West  Mill  Creek. 

Fayette,  Samuel  Wakefield,  .  .  /  .  .  Red  Lion. 

Franklin,  Dr.  B.  L.  Ryder,  Chambersburg. 

Fulton,  B.  C.  Dawney,  Hustontown.  • 

Greene,  L.  W.  Gwynn,  Carmichaels. 

Huntingdon,  George  W.  Owens,  .     ...  Birmingham. 

Indiana,  J.  T.  Stuchul,  Indiana. 

Jefferson,  S.  H.  WhitehiU,  Brookville. 

Juniata,  J.  E.  Jamison,  McAlisterville. 

Lackawanna,  I.  F.  Tillinghast,  La  Plume. 

Lancaster,  L.  S.  Reist,  Oregon. 

Lebanon,  Henry  C.  Suavely,  Lebanon. 

Lehigh,  H.  Leh,  Allentown. 

Luzerne,  P.  Sutton,  Exeter. 

Lycoming,  A.  R.  Sprout,  Picture  Rocks. 

Mercer,  W.  J.  McKean,  Mercer. 

Mifflin,  Henry  Ort,  Lewistown. 

Montgomery,  E.  Satterthwait,  Jenkintown. 

Monroe,  R.  F.  Schwarz,  Analomink. 

Montour,  W.  M.  Gearhart,  Danville. 

Northampton,  A.  S.  Shimer,  Redington. 

Northumberland,  William  Voris,  Pottsgrova 

Perry,  M.  B.  Eshleman,  Newport 

Philadelphia,  Thomas  B.  Meehan,  Germantown. 

Potter,  A.  B.  Mann,  Coudersport. 

Schuylkill,  Thomas  Hoy,   Orwigsburg. 

Snyder,  J.  A.  Kepler,  Mount  Pleasant  Mills. 

Somerset,  C.  C.  Musselman,  Somerset 

Sullivan,  E.  A.  Strong,  Dushore. 

Susquehanna,  Mvron  Kasson,  Montrose. 

Tiofia,  S.  M.  Baker,  Brookfield. 

Union,  A.  S.  Shelter,  Lewisburg. 

Venango,  J.  Miller,  Franklin. 

Wayne,  N.  T.  Underwood,  Lake  Como. 

Warren,  W.  Cowan,  Warren. 

Washington,  Pressley  Leach,  Burgettstown. 

Westmoreland,  A.  Ruth,  Scottdale. 

Wyoming,  N.  A.  McKown,  Tunkhannock. 

York,  Peter  Lint,  York. 
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COMMITTEES  FOR  1887. 


Committee  on  Nomenclature. 

H.  A.  Chase,  Chairman^  Philadelphia. 
Dr.  J.  H.  Funk,  Berks  county. 
H.  A.  Longsdorf,  Cumberland  county. 

Committee  on  Orcharding. 


J.  T.  Smith,  Juniata  county. 
Edwin  W.  Thomas,  Montgomery  county. 


CoL  Georgje  F.  McFarland,  Chairman, 

Dauphin  county. 
J.  G.  Engle,  Lancaster  county. 


Jacob  Ileyser,  Franklin  county. 

Edwin  Davis,  J  uniata  county. 

John  Hoffa,  Northumberland  county. 


Committee  on  Floriculture  and  Arboriculture. 


George  Achelis,  Chester  county. 
John  C.  Cullen,  Northampton  county. 


William  H.  Moon,  Chairman,  Bucks  co. 
P.  C.  Hilier,  Lancaster  county. 
John  C.  Hepler,  Berks  county. 

Committee  on  Entomology. 

S.  S.  Rath  von.  Chairman,  Lancaster  co.  i  Herman  Strecker,  Berks  county. 
£zra  High,  Berks  county.  I 

Committee  on  Arranobmbnt  and  Reception. 

H.  C.  Suavely,  Chairman,  Lebanon  ca    |  E.  B.  Engle,  Franklin  county. 
Col.  G.  F.  McFarlahd,  Dauphin  county.  I 


LIFE  MEMBERS. 


Bartram,  J.  Hibberd,  Milltown,  Chester 
county. 

Brinton,  W.  P.,  Christiana,  Lancaster 
county. 

Calder,  Rev.  James,  Harrisburg,  Dauphin 

county.  • 
Cornelius,  Robert,  Philadelphia. 
Engle,  J.  G.,  Marietta,  Lancaster  county. 
Engle,  H.  M,,  Marietta,  Lancaster  county. 
Engle,  E.  B.,  Waynesboro*,  Franklin 

county. 

Fox,  Cyrus  T.,  Reading,  Berks  county. 
Garretson,  Joel  V.,  Flora  Dale,  Adams 
county. 

Hayes,  Charles  P.,  149  North  Fifteenth 

street,  Philadelphia. 
Heyser,  Jacob,  Chambersburg,  Franklin 

county. 

HUdrup,  W.  T.,  Harrisburg,  Dauphin 
county. 

Hacker,  William,  Philadelphia. 
Hoopes,  Joslah,  West  Chester,  Chester 
county. 


HUler,    Casper,    Conestoga,  Lancaster 
county. 

Hlller,  Peter  C,  Conestoga,  Lancaster 
county. 

Landis,    Israel,    Lancaster,  Lancaster 
county. 

Martin,  J.  O.,  Mercersburg,  Franklin 
county. 

Pannebaker,  William  M.,  Lewistown, 

Milflln  county. 
Reist,  Peter  S.,  Litltz,  Lancaster  county. 
Scrlbner,  Profl  F.  Larason,  Washington, 

D.  C. 

Shaffner,  Jacob,  Harrisburg,  Dauphin 
county. 

Swift,  E.  P.,  Mount  Oliver,  Allegheny 
county. 

Thomas,  G^eorgeR,  West  Chester,  Chester 
county. 

Thomas,  Edwin  W.,  King  of  Prussia, 

Montgomery  county. 
Van  Deman,  H.  E.,  Washington,  D.  C. 
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HOKORARY  MEMBERS. 


Barry,  P.,  Rochester,  N.  Y. 
Downing,  Charles,  Newburg,  N.  Y.,  (de- 
ceased). 

EUwanger,  George,  Kochester,  N.  Y. 

Garber,  J.  B.,  Columbia,  Lancaster  county. 
Pa ,  (deceased). 

Meehan,  Thomas,  Germantown,  Pa. 

Michener,  Dr.  E.,  Toughkenamon,  Ches- 
ter county.  Pa.,  (deceased). 

Parsons,  S.  B.,  Flushing,  N.  Y. 

Parry,  William,  Parry,  N.  J. 

Rath  von.  Prof.  S.  S.,  Lancaster. 


Rowe,  Hon.  D.  Watson,  Chambersburg, 
Pa. 

Rutter,  John,  West  Chester,  Pa. 

Saunders,  William,  Washington,  D.  C. 

Stitzel,  Hon.  George  D.,  Reading,  Pa. 

Thomas,  John  J.,  Union  Springs,  N.  Y. 

Warder,  Dr.  John  A.,  North  Bend,  Ohio, 
(deceased). 

Willets,  Rev.  Dr.,  Philadelphia. 

Wilder,  Hon.  M.  P.,  Boston,  Mass.,  (de- 
ceased). 

Wickersham,  Dr.  J.  P.,  Lancaster,  Pa. 


ANNUAL  MEMBERS. 


Achelis,  George,  West  Chester. 
Albright,  William  B.,  Reading. 
Ancona,  Hon.  8.  E.,  Reading. 
Bach  man,  T.  F.,  KreidersvUle. 
Bauer,  Elwin,  East  Mauch  Chunk. 
Baer,  J.  C,  Hamburg. 
Bickcl,  Isaac,  Reading. 
Biddle,  F.  C,  Chadd's  Foid. 
Breneiser,  Charles,  Reading. 
Broinig,  John  L.,  Allentown. 
Brinser,  E.  C,  Middletown.  , 
Brown,  J.  Evans,  Cranberry,  N.  C. 
Bruckman,  George  W.,  Reading. 
Buck,  Aaron  R.,  Stouchsburg. 
Burkey,  Joshua  R.,  Reading. 
Chase,  R.  G.,  Geneva,  N.  Y. 
Chase,  H.  A.,  1430  South  Broad  st,  Phila. 
Cheetham,  J.  H.,  Reading. 
Clous,  W.  J.,  Reading. 
Cocklin,  E.  H.,  Bowmansdale. 
Comfort,  H.  W.,  Fallingstou. 
Cooper,  Calvin,  Bird-in-Iland. 
Cullen,  John  C,  South  Bethlehem. 
Curwen,  John,  Jr.,  Villa  Nova. 
Davis,  E.  M.,  2a'>  Walnut  Place,  Phila. 
Davis,  Edwin,  Thompsontown. 
Dauth,  George  W.,  Reading. 
Diffenderfer,  F.  R.,  Lancaster. 
Dietrich,  Levi  F.,  Reading. 


Derr,  Cyrus  G.,  Reading. 

Donmoyer,  M.  T.,  Kutztown. 

Eby,  Simon  P.,  I^ancaster. 

Edge,  Thomas  J.,  Harrisburg. 

Eckert,  Henry  S.,  Reading. 

Engle,  Daniel  G.,  Marietta. 

Endlich,  G.  A.,  Reading. 

Eppihimer,  Henry,  Reading. 

Ermentrout,  Hon.  J.  N.,  Reading. 

Evans,  Miller  M.,  Reading, 

Faust,  J.  B.,  921  North  Third  st,  Reading. 

Fegley,  Albert  II.,  Reading. 

Fisher,  W.  IL,  Reading. 

Fox,  E.  S.,  Reading. 

Funk,  Dr.  J.  H.,  Boyertown. 

Gaul,  James  W.,  Werners ville. 

Goisler,  C.  W.,  Reading. 

Geiss,  P.  D.,  Bethlehem. 

Getz,  James  K.,  Reading. 

Goodhart,  Reuben,  Reading. 

Gottshall,  John,  Reading. 

Gerhart,  Dr.  T.  S.,  Beckersville. 

Geiger,  Milton  Z.,  CJeiger's  Mills. 

Grant,  Jeremiali  K.,  Reading. 

Greene,  Dr.  C.  A.,  Harrisburg. 

(ireenleaf.  Or.  R,  P.,  Henry  Clay,  Del. 

Griesemer,  Charles  A.  Z.,  Reading. 

Gutshall,  Col.  John,  Carlisle. 

Haines,  Henry  C,  Germantown. 
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Haines,  John  S.,  Germantown. 

Hart,  Lane  S,,  Harrisburg. 

Hawley,  Jesse  G.,  Heading. 

Hagenman,  Hon.  J.,  Reading. 

Hartman,  Frederick  S.,  Tuckerton. 

Heller,  F.  P.,  Reading. 

Hendel,  Henry  B.,  Reading. 

Hepler,  John  C,  Reading. 

Herr,  Joel  A.,  Cedar  Springs. 

Herr,  Daniel  D.,  Lancaster. 

Herahey,  Simon  A.,  Landisville. 

Hershey,  W.  L.,  Landisville. 

Hertzler,  S.  M.,  Eberly's  Mills. 

Hiester,  Gabriel,  Harrisburg. 

High,  Ezra,  Reading. 

High,  William  R..  Reading. 

Hoflfa,  John,  Milton. 

Holtzman,  John  S.,  Tulpehocken. 

Hylton,  Dr.  J.  Dunbar,  Palmyra,  N.  J. 

Jaekel,  F.,  Hollidaysburg. 

Jameson,  James,  Reading. 

Jacobs,  J.  H.,  Reading. 

Jamison,  J.  E.,  McAllisterville. 

Keim,  Henry  M.,  Reading. 

Keim,  Isaac  W.,  Reading. 

Keim,  George  W.,  Stouchsburg. 

Keller,  Col.  D.  C,  Reading. 

Kendig,  M.  D.,  CreswelL 

Kennedy,  Prof.  George,  Beaver  Falls. 

Kenny,  James  R.,  Reading. 

Kepler,  John  A.,  Mt  Pleasant  Mills. 

Kershner,  George  W.,  Reading. 

Kerst,  Amos,  Reading. 

Kerstetter,  O.  S.,  McKee's  Half  Falls. 

Kindt,  S.  S.,  Reading. 

King,  James  P.,  Bethlehem. 

Knabb,  Jacob,  Reading. 

Koch,  James,  Reading. 

K ready,  John,  Mount  Joy. 

Kraemer,  Lewis,  Stony  Creek  Mills. 

Kuehn,  David,  Allen  town. 

Kuser,  D.  H.  G.,  New  Berlin  ville. 

Lauer,  George  F.,  Reading. 

Leh,  H.,  AUentown. 

Leonard,  Maurice,  Oakland  Mills. 

X^ewis,  Joseph,  Jr.,  Newtown  Square. 

Leinbach,  Joseph  A.,  Reading. 

Leinbach,  George  A.,  Reading. 

Levan,  Cyrus,  Jackson  wold. 

Linn,  John,  Chambersburg. 

Lint,  Peter,  York. 

Lin  ville,  J.  C,  Gap. 

Longsdorf,  D.  K,  Mechanicsburg. 

Longsdorf,  H.  A.,  Mechanicsburg. 

McFarland,  Col.  George  F.,  Harrisburg. 

McGowan,  James,  Geiger's  Mills. 

Maltzberger,  H.,  Reading. 

Marks,  Levi,  Reading. 

Meehan,  Thomas  B.,  Germantown. 


Meredith,  S.  M.,  Reading. 
Mengel,  Levi  W.,  Reading. 
Miller,  Charles  H.,  Mt  Airy,  Philadel- 
phia. 

Mitchell,  J.  E.,  310  York  avenue,  Phila- 
delphia. 
Moon,  W.  H.,  Morris  ville. 
Mohn,  John  G.,  Reading. 
Moers,  John  F.,  Reading. 
Moore,  William  G.,  Womelsdorf. 
Moser,  James  K.,  AUentown. 
Moyer,  John  M.,  BeckersvlUe. 
Murdoch,  Alexander,  Pittsburgh. 
Muhlenburg,  H.  A.,  Reading. 
Mumma,  Isaac,  Highspire. 
Neisch wander,  Levi  M.,  Hamburg. 
Nimson,  C.  H.,  AUentown. 
Neisley,  C.  B.,  Mechanicsburg. 
Nolan,  WUliam,  Reading. 
Oberly,  Erwin,  Easton. 
Ort,  Henry,  Lewistown. 
Ort,  Mrs.  Henry,  Lewistown. 
Orth,  John  F.,  Reading. 
Orr,  Jesse,  Reading. 
O'Reilly,  James  A.,  Reading. 
Phillips,  J.  W.,  Zelienople. 
Phelps,  George  W.,  Reading. 
Pyle,  J.  W.,"Wniow  Dale. 
Quier,  Levi,  Reading. 
Rakestraw,  Thomas,  Willow  Dale. 
Ralston,  John,  Reading. 
Reist,  Levi  S.,  Oregon. 
Reber,  Henry  C.  G.,  Reading. 
Reiger,  Henry,  Reading. 
Rife,  Jacob  L.,  West  Fair  view. 
Ritter,  W.  S.,  Reading. 
Rupp,  H.  S.  Shiremanstown. 
Rush,  J.  G.,  West  Willow. 
RoUman,  John,  Lower  Heidelberg. 
Ruth,  A.,  Scottdale. 
Ryder,  Dr.  B.  L.,  Chambersburg. 
Ritter,  Benjamin  S.,  Jackson  wold. 
Satterthwait,  Edwin,  Jenkintown. 
Schaffer,  Morris  H.,  Reading. 
Scherer,  Reuben  W.,  Manatawny. 
Schock,  Oliver  D.,  Hamburg. 
Schwarz,  R.  F.,  Analomink. 
Shearer,  E.  L.,  Tuckerton. 
Shearer,  Solomon,  Vinemont 
Shearer,  Christopher,  Tuckerton. 
Shearer,  E.  L.,  Reading. 
Sherfy,  John  L.  Gettysburg. 
Shearer,  Joseph,  Reading. 
Sheller,  A.  S.,  Lewisburg. 
Sharpless,  J.  K.,  Catawissa. 
Shimer,  A.  S.,  Redington. 
Shoemaker,  R.  C,  Jarrettown. 
Shoemaker,  W.  A.,  Reading. 
Seidel,  Franklin,  Maiden  Creek. 
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Small,  Samuel,  Jr.,  York. 
Smith,  J.  T.,  McAUisterville. 
Smith,  J.  H.,  Cocolamus. 
Snavely,  H.  C,  Lebanon. 
Smith,  Dr.  Aaron,  Reading. 
Smith,  F.  Leaf.,  Reading. 
Smink,  F.  C,  Reading. 
Snyder,  Solomon  L.,  Reading. 
Strunk,  A.  S.,  Reading. 
Stauffer,  A.  K.,  Reading. 
Stubble  bine,  J.  G.,  Morgan  town. 
Styer,  Adam,  Morgantown. 
Stump,  Henry  W.,  Stouchsburg. 
Thomas,  Joseph  W.,  King  of  Prussia. 
Trexler,  A.  D.,  Trexler. 
VanBuskirk,  James,  Pricetown. 
Walter,  Dr.  Robert,  Walter's  Park. 
Wanner,  Amos  K,  Reading. 


Wanner,  Peter  D.,  Reading. 

Weiler,  M.  S.,  Reading. 

Willson,  George  B.,  Lancaster. 

Witmer,  Joseph  F.,  Paradise. 

Williams,  J.  Savage,  79  Second  street, 

Baltimore. 
Wherry,  S.  M.,  Shippensburg. 
Whitner,  George  K.,  Reading. 
Woods,  T.  A.,  Harrisburg. 
Yates,  D.  G.,  5774  Germantown  avenue, 

Philadelphia. 
Yocum,  William,  Douglas vllle. 
Young,  William,  Reading. 
Young,  John  G.  B.,  Reading. 
Zeigler,  Amos,  Shock's  Mills. 
Zerr,  E.  M.,  Gelger's  Mills. 
Zug,  Allen  W.,  Lititz. 
Zerr,  Jacob  G.,  Geiger's  Mills. 
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Origin,  near  Strtsburgh,  Lan.  Co.,  on  farm  formerly  owned  by  Jacob  Beam.  Tree 
vigorous,  spreading  very  productive.    Fruit  large,  deep  rich  crimson,  moderately 
sprinkled  with  light  dots.    Flesh  white,  tender,  juicy,  pleasant,  sub-acid; 
very  good.    Ripens  in  August.    A  promising  market  sort. 
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STATE  HOUTICULTUKAL  ASSOCIATiOX  OF 
PENNSYLVANIA. 


Although  not  so  largely  attended  as  some  of  our  meetings  in  recent 
years,  the  twenty-eighth  annual  session  held  at  Bethlehem,  Pa.,  lacked 
none  of  the  interest  usually  manifested  in  our  work. 

The  customary  routine  of  business  was  promptly  dispatched,  and 
the  various  discussions  were  interesting  and  spirited.  The  president 
and  vice  presidents  having  failed  to  reach  the  city  in  time  for  the 
opening  session,  Colonel  McFarlaud  called  the  meeting  to  order  and 
temporarily  presided.  The  display  of  fruit  was  not  large,  but  un- 
usually fine.  A  collection  of  different  varieties  of  oranges,  contributed 
by  Mr.  E.  H.  Hart,  Federal  Point,  Florida,  was  placed  on  exhibition 
by  Mr.  Van  Deman,  who  explained  some  of  their  peculiarities.  After 
some  discussion  and  several  ballots,  Lebanon  was  chosen  for  our  next 
place  of  meeting. 

Among  the  distinguished  horticultural  visitors  who  were  present 
and  took  part  in  our  deliberations  were  Mr.  Van  Deman  and  Prof. 
Scribner,  of  the  Department  of  Agriculture  at  Washington.  Their 
presence  added  greatly  to  the  interest  of  our  deliberations,  and  they 
were  cordially  invited  to  meet  with  us  again. 

We  are  pleased  to  note  the  following  additions  to  members  for  1887 : 


LIFE  MEMBERS. 


H.  E.  Van  Deman,  Department  of  Agri-I  Prof.  F.  Lamson  Scribner,  Department  of 
culture,  WashingtoB,  D.  C.  |    Agriculture,  Washington,  D.  C. 


a:nnual  members. 


T.  P.  Bachman,  Kreidersville,  Pa. 
J.  Evans  Brown>  Cranberry,  N.  C. 
E.  C.  Brinser,  Middletown,  Pa. 
John  L.  Breinig,  Allentown,  Pa. 
John  C.  Cullen,  South  Bethlehem,  Pa. 
P.  D.  Geiss,  Bethlehem,  Pa. 
John  S.  Holtzman,  Tulpehocken,  Pa. 


I  F.  Jaekel,  F  jllidaysburg,  Pa. 
O.  8.  Kerstetter,  McKee's  Half  Falls,  Pa, 
S.  S.  Kindt,  Reading,  Pa. 
David  Kuehn,  Allentown,  Pa. 
James  P.  King,  Bethlehem,  Pa. 
James  K.  Moser,  Allentown,  Pa. 
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THE  MEETIJ^G. 


In  the  absence  of  the  president  and  vice  presidents,  the  members 
were  called  to  order  at  two  o'clock  by  the  secretary  in  the  hall  of  the 
Sun  Hotel.  On  motion  of  Mr.  Moon,  Colonel  McFarland,  of  Harris- 
burff,  was  elected  president  jE>r(?  tern.  Briefly  thanking  the  association 
lor  the  honor  conferred,  he  announced  his  readiness  to  proceed  with 
the  usual  business  In  behalf  of  the  citizens  of  Bethlehem,  Mr.  Kem- 
MERER  bade  them  a  hearty  welcome,  in  substance  as  follows : 

Gentlemen  and  Members  of  the  Pennsylvania  State  Horticultural 
Association: — In  the  absence  of  our  chief  burgess,  the  pleasant  duty 
of  extending  to  you,  in  behalf  of  the  citizens  of  Bethlehem,  a  welcome, 
devolves  upon  me.  As,  by  the  nature  of  my  pursuit,  I  am  not  versed 
in  the  lines  of  your  training  and  research,  I  can  tell  you  no  great  facts 
in  the  science  of  horticulture,  yet  I  can  assure  you  that  I  am  ac- 
quainted with  the  fact  that  your  association  has  done  a  great  deal 
of  good.  "  By  their  fruits  shall  ye  know  them."  While  we  citizens 
are  greatly  in  love  with  our  towns  and  proud  of  our  position  in  the 
beautiful  valley  of  the  Lehigh,  of  our  business  institutions  and  enter- 
prises, and  of  our  institutions  of  learning  and  our  churches,  yet  I 
do  not  think  I  overstate  the  case  when  I  say  that  we  are  still  more 
proud  of  our  warm  hospitality  to  strangers.  Therefore,  in  behalf  of 
the  citizens  of  Bethlehem  and  South  Bethlehem,  Old  South  Bethlehem 
and  West  Bethlehem,  and  of  all  the  Bethlehems,  I  extend  to  you,  one 
and  all,  a  most  cordial  welcome,  and  trust  that  you  will  carry  away 
with  you  a  bounteous  measure  of  pleasure  and  profit  as  the  record  of 
your  sojourn  here. 

Response  by  Col.  McFarland. 

In  behalf  of  the  members  of  our  State  Horticultural  Association,  I 
wish  to  express  to  you  our  hearty  appreciation  of  your  cordial  welcome. 
It  was  my  misfortune  not  to  have  been  present  at  our  meeting  here  in 
1880;  but  I  have  heard  glowing  accounts  of  the  pleasant  and  inter- 
esting meeting  held  here  then,  and  I  am  sure  that  after  we  adjourn 
we  will  go  away  from  here  with  the  same  good  opinion  of  your  hospi- 
tality and  with  many  pleasant  recollections  of  our  visit  to  the  Lehigh 
valley.  We  feel  confident  that  our  visit  here  will  be  productive  of 
good,  and  the  many  and  beautiful  specimens  of  fruits  exhibited  in  this 
hall,  prove  that  we  have  come  to  a  section  of  our  State  that  is  well 
advanced  in  the  science  of  horticulture.  The  field  for  research  and 
experiments  in  horticulture  is  a  large  one,  seldom  proving  of  any  profit 
to  the  originator  of  new  and  valuable  fruits  or  to  the  painstaking  ex- 
perimenter. I  see  members  before  me  whose  heads  are  silvered  by 
work  in  the  good  cause,  and  who  have  accomplished  much  for  the 
good  of  the  cause  without  reaping  the  benefits  they  should.  They 
have  proven  that  Pennsylvania  can  raise  fruit  successfully  and  needs 
not  be  dependent  upon  our  sister  States  for  a  supply.  I  think  our 
institutions  of  learning  pay  too  little  attention  to  horticultural  mat- 
ters, leaving  too  much  to  individual  elTort  and  resources.  For  these 
reasons,  we  meet  to  exchange  experiences,  and  I  am  not  claiming  too 
much  in  saying  that  our  association  is  gaining  considerable  ground 
and  doing  great  good  in  elevating  horticulture  to  a  successful  and 
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paying  basis.  To  the  good  citizens  of  the  Bethlehems  we  would  say  that 
we  will  endeavor  to  conduct  ourselves  well,  and  we  expect  to  carry 
away  increased  knowledge,  as  well  as  your  regards  and  well  wishes. 

Minutes  of  preceding  meeting  read  and  approved. 

On  motion  of  Mr.  Snavely,  Mr.  W.  H.  Moon  was  appointed  treasurer 
pro  tempore. 

ELECTION  OP  OPPIOBRS. 

On  motion  a  committee  of  five  was  appointed  to  nominate  candi- 
dates for  the  several  offices  for  the  coming  year.  The  chairman  being 
requested  to  name  the  committee,  appointed  the  following  members : 
H.  C.  Snavely,  Joseph  W.  Thomas,  Thomas  Rakestraw,  Thomas  B. 
Meehan  and  A.  S.  Shimer. 

REPORT  OP  THE  SECRETARY. 

Mr,  President  and  Memhers  of  the  State  Horticultural  Association 
of  Pertnsylvania :  I  take  pleasure  in  presenting  briefly  my  report  for 
the  past  year : 

■  New  Members. 

Never  since  the  organization  of  our  Society  have  we  added  as  many 
members  in  any  one  year  as  iX  Reading  last  winter.  Through  the 
active  efforts  of  Secretary  Fox  and  President  Stitzel,-of  the  Berks 
County  Agricultural  and  Horticultural  Society,  over  one  hundred  new 
names  were  added  to  our  list  of  members.  Our  roll  of  life  members 
was  also  increased  by  two,  and  one  new  honorary  member  was  elected. 

While  we  refer  with  great  pride  and  satisfaction  to  our  increasing 
membership,  we  also  have  cause  fo*-  sorrow  and  regret  in  the  vacan- 
cies death  has  caused  in  our  ranks  since  our  last  meeting.  We  have 
lost  three  active,  earnest  and  efficient  workers  in  A.  W.  Harrison, 
Thomas  M.  Harvey  and  S.  W.  Noble,  and  two  honorary  members  in 
J.  B.  Garber  and  Marshall  P.  Wilder.  As  some  action  will  doubtless 
be  taken  by  our  association  before  adjournment  in  reference  to  these 
deceased  members,  I  need  only  refer  to  them  thus  briefly  here. 

The  delay  in  the  printing  and  distribution  of  our  annual  reports  for 

1885  was  unusual,  and  will  not  likely  occur  again.  It  was  not  until 
about  the  middle  of  June  that  the  reports  were  placed  at  my  disposal, 
and  they  w^ere  then  distributed  as  promptly  as  possible.  Most  of 
them  were  sent  by  freight  or  express  to  points  convenient  for  distribu- 
tion, while  others  were  mailed  direct  to  members.    The  reports  for 

1886  to  which  we  are  entitled,  in  pamphlet  form,  are  about  ready  now 
for  distribution.  Those  in  cloth,  and  which  include  Agriculture  of 
Pennsylvania,  will  also  be  ready  shortly.  I  regret  that  we  could  not 
have  ready  for  distribution,  at  least  enough  copies  of  complete  reports 
to  supply  those  members  who  are  present  at  this  meeting. 

Owing  to  the  number  and  length  of  several  of  the  essays  read  at 
at  our  last  meeting,  more  than  the  usual  amount  of  matter  was  com- 
piled for  our  annual  report,  and  having  considerable  more  than  could 
be  published  in  our  allotted  space  of  eighty  pages,  I  was  obliged  to 
abridge  and  omit  entirely  several  interesting  and  valuable  essays 
which  will  appear  in  our  proceedings  for  next  year.  In  taking  this 
step  I  consulted  with,  and  had  advice  and  consent  of  our  executive 
committee. 

In  conclusion  I  beg  to  congratulate  our  association  upon  the  success 
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which  has  attended  the  efforts  of  Mr.  Cyrus  T.  Fox,  the  eflScient  chair- 
man of  our  general  fruit  committee,  in  procuring  reports  from  counties 
hitherto  unrepresented  vu  his  committee.  At  our  last  meeting  he  was 
able  to  report  a  number  of  new  counties  in  which  our  society  had  se- 
cured a  foothold.  At  the  present  meeting  still  more  are  being  added, 
and  from  present  indications  he  will,  a  year  hence,  be  prepared  to  ad- 
vise us  that  every  county  in  the  State  has  at  least  one  prompt  and 
willing  representative  and  correspondent,  who  will  aid  us  in  making 
the  work  of  this  association  more  general,  more  complete  and  satis- 
factory than  ever  before. 


On  motion  of  Mr.  Moon,  a  committee  of  three  was  appointed  on 
memorials  of  deceased  members.  The  chair  named  Josiah  Hoopes, 
W.  H.  Moon  and  H.  Leh. 

The  Chairman.  Owing  to  the  absence  of  some  of  our  members,  it 
would  probably  be  well  to  modify  somewhat  our  order  of  business.  I 
will  be  glad  to  hear  any  suggestions. 

Mr.  Snavely.  In  the  absence  of  some  of  the  older  members,  who 
usu;  Jly  lead  in  our  discussions,  I  would  suggest  that  some  of  the 
essays  in  the  hands  of  the  secretary  be  read. 

The  vSecretary  then  read  the  following  : 


It  has  been  a  great  mistake  that  so  many  of  our  steep  hillsides  have 
been  cleared  of  wood  and  made  into  farm  lands.  These  steep  fields 
so  subject  to  wash  are  becoming  more  unproductive  and  unprofitable 
every  year,  so  that  not  many  years  hence  they  will  be  abandoned 
for  agricultural  purposes  and  then  they  will  be  an  eyesore  and  a 
detriment  to  the  farm.  In  fact  many  of  our  creek  hills  are  already  in 
that  condition.  Where  formerly  giant  trees  grew,  there  is  in  many 
places  barely  soil  enough  left  to  grow  shrubbery.  After  cutting  out 
the  ripe  wood,  had  the  young  trees  and  the  sprouts  been  taken  care 
of,  and  where  necessary  to  fill  out  vacant  places  by  judicious  planting, 
these  hillsides  would  to-day  be  the  most  valuable  part  of  the  farm. 
After  all  the  valuable  articles  that  are  yearly  given  to  the  public  on 
the  uses  of  trees  as  shelter,  influence  on  climate,  rainfall,  etc.,  there  is 
very  little  progress  made  in  forest  planting. 

The  reason  of  this  can  perhaps  best  be  attributed  io 

First  To  the  idea,  that  most  persons  have,  that  it  takes  one  hun- 
dred or  more  years  to  grow  a  forest  tree  to  profit. 

Second,  People  have  so  little  idea  of  what  varieties  should  be 
planted  to  attain  success. 

Third,  Too  little  knowledge  of  how  to  plant  and  care  for  trees. 

I  here  give  the  growth  of  trees  of  my  own  planting.  It  may  help 
to  dispel  the  idea  that  it  takes  one  hundred  years  to  grow  trees  before 
they  become  profitable. 


E.  B.  Engle,  Secretary. 


BSSAT  ON  TIMBER  TREES. 


By  Casper  Hiller,  of  Lancaster  county. 
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White  pine  40  years  old,  72  ins.  circumference. 

Hemlock,  .....  40  "   48  "  " 

Locust,  40   "      "   50  " 
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Larch,   40  54  " 

Walnut,   35  "  54 

Sugar  maple,  ...  35  ^'      "   42  " 

Silver  maple,  ...  30  "           68  "  " 

Tulip  poplar,  ...  30  50  ^-  " 

Paulonia,   25  72  "  " 

Oatalpa,   25  45  "  " 


This  would  show  that  an  acre  of  such  hillside  land  as  I  have  de- 
scribed, planted  thirty-five  years  ago  to  any  of  the  varieties  named, 
would  to-day,  instead  of  being  an  eyesore,  be  worth  more  than  any 
other  acre  of  the  farm.  From  two  dollars  to  four  dollars  worth  of 
posts  have  been  made  from  a  locust  tree  thirty  years  old.  One  hun- 
dred or  more  such  trees  should  be  grown  on  an  acre. 

What  varieties  to  plant.  Those  varieties  that  are  most  useful  on 
the  farm,  and  of  these,  fencing  materials  are  of  the  most  importance. 
For  this  purpose  the  locust,  chestnut  and  paulonia  are  the  most  desir- 
able. The  locust  in  some  sections  is  attacked  by  borers  which  destroy 
its  value,  but  the  paulonia  can  safely  be  substituted  in  its  place.  It 
will  grow  three  posts  where  the  locust  will  make  one,  and  in  lasting 
quality  it  is  superior  to  chestnut,  equal  to  catalpa,  outgrowing  the 
latter  nearly  two  to  one. 

There  is  no  tree  that  will  be  so  soon  missed  as  the  hickory.  It  is 
not  a  slow  grower — could  be  planted  thickly,  and  the  thinnings  would 
be,  in  the  way  of  hoop  poles,  very  profitable. 

The  osage  orange  should  however  be  planted  in  preference  to  the 
hickory.  The  wood  possesses  the  same  qualities  as  the  hickory. 
Persons  who  never  saw  it  growing  but  as  a  hedge  plant,  may  be  sur- 
prised to  be  told  that  if  planted  and  cared  for  as  a  tree,  it  can  be 
grown  in  twenty  or  thirty  years  to  a  tree  fifteen  or  twenty  inches  in 
diameter,  with  a  clean  stem  fifteen  or  more  feet  high.  I  have  no  ex- 
perience in  planting  and  growing  trees  as  forests,  but  experienced 
planters  in  the  western  States  say  that  a  good  way  is  to  plant  trees 
from  four  to  six  feet  apart  each  way  and  care  for  them  as  a  crop  of 
corn  until  the  trees  are  established. 

The  object  of  planting  thickly  is  to  produce  upright  growth  instead 
of  spreading  into  extended  side  branches  which  are  of  little  value. 

The  process  of  thinning  should  commence  in  a  few  years,  and 
during  the  first  ten  or  fifteen  years  the  greater  part  should  be  re- 
moved. To  what  extent  this  thinning  should  be  carried,  must  be 
judged  by  the  thrift  of  the  trees.  The  probabilities  however  are  that 
in  the  majority  of  cases  one  hundred  trees  during  the  second  twenty 
years  would  produce  better  results  than  would  a  greater  number. 

Mr.  Moon.  I  am  surprised  to  hear  the  paulonia  recommended  for 
fencing.    It  is  too  rapid  a  grower  to  produce  a  durable  timber. 

Mr.  Joseph  W.  Tuomas.  Paulonia  is  not  a  tender  tree  with  us,  and 
I  am  also  surprised  to  see  it  recommended  for  timber.  This  is  a  very 
valuable  essay  and  corresponds  with  our  experience.  Have  often 
seen  hillsides  that  are  bare  and  being  washed  away  by  rains,  that 
might  be  profitably  utilized  for  timber  culture.  This  is  an  important 
topic,  and  I  hope  to  hear  the  views  of  others. 

Mr.  Moon.  Timber  culture  could  be  made  profitable  by  growing 


Digitized  by 


14 


Agriculture  of  Pennsylvania. 


[No.  2, 


locust.  The  data  and  measurements  given  by  the  essayist  are  inter- 
esting and  valuable  for  reference. 

Col.  McFarland.  Have  any  of  you  had  experience  as  to  the  value 
of  trees  for  shelter  belts  ?  I  have  been  told  of  a  gentleman  who 
planted  three  belts  of  trees  as  an  orchard  protection.  The  planting 
of  timber  trees  might  thus  be  made  to  serve  a  double  purpose  and 
pro  lit. 

Mr.  Linville.  I  fully  agree  with  the  essayist  as  to  the  injury  of 
denuding  our  hillsides  of  forests.  Left  without  protection  they  are 
washed  and  torn  with  gullies,  that  sweep  away  fences  and  deposit  the 
soil  into  valleys  below.  Witn  a  little  care  and  protection  the  chest- 
nut, which  originally  covered  our  hillsides,  would  furnish  valuable 
timber  for  ages.  I  know  nothing  of  the  value  of  of  paulonia  for  tim- 
ber.  It  grows  very  rapidly  and  straighter  than  catalpa. 

Mr.  Van  Deman.  If  paulonia  is  hardy,  here  it  would  be  valuable. 
Have  often  heard  that  rapid  growing  trees  do  not  make  desirable  tim- 
ber. Catalpa  is  a  very  rapid  grower  and  very  lasting.  Osage  orange 
is  also  very  desirable. 

In  Texas,  Arkansas  and  the  Indian  Territory,  where  grown  along 
streams  and  in  thick  forests  it  makes  a  good  post  timber,  but  further 
north  it  is  inclined  to  grow  scrubby  and  the  wood  is  not  so  valuable. 

As  to  shelter  belts,  experience  in  the  west  has  taught  us  that  it  is 
best  to  plant  them  on  the  west  and  south  side^  of  our  orchards  in  or- 
der to  protect  from  hot  winds  from  the  south.  The  winter  winds  are 
severe  only  in  the  extreme  north,  in  Dakota  and  Minnesota.  Trees 
are  more  likely  to  be  injured  on  the  southern  than  on  the  northern 
sides  of  shelter  belts,  owing  to  sudden  and  repeated  changes. 

Mr.  Moon.  My  experience  confirms  the  views  of  the  last  speaker. 
It  is  not  always  the  extreme  cold  that  injures  our  fruit  trees,  but  the 
warm  days  in  late  winter  and  early  spring  that  partly  expand  the 
buds,  only  to  be  injured  by  colder  weather  that  comes  later. 

Mr.  Scherer.  I  have  a  small  orchard  in  Oley  township,  Berks 
county,  that  is  surrounded  by  a  locust  belt,  and  I  believe  I  can  raise 
more  apples  than  any  man  in  the  township.  I  attribute  my  success  to 
the  protection  given  my  orchard. 

Prof.  ScRiBNER.  Much  depends  on  the  latitude  where  grown,  and 
what  is  advisable  in  Kansas  might  not  do  elsewhere.  In  my  native 
State  of  Maine  the  winters  are  very  cold.  My  orchard  is  largely  on 
the  south-east  slope  of  a  hill,  and  there  is  not  another  in  the  State  that 
has  produced  larger  crops  of  fruit.  It  is  protected  on  the  north  by  a 
forest  and  on  the  west  by  a  white  cedar  hedge,  which  makes  a  very 
dense  and  valuable  shelter.  A  neighbor's  orchard  is  protected  by  a 
hedge  of  white  pine,  which  was  said  to  be  difficult  to  establish,  but  in 
ten  years  grew  to  be  twenty  feet  high.  It  is  the  practice  in  Maine  to 
shelter  orchards,  and  I  believe  it  brings  good  results.  I  would,  how- 
ever, not  advise  the  use  of  red  cedar,  as  it  carries  a  fungus  which  is 
injurious  to  apple  trees. 

Mr.  Van  Deman.  So  far  as  my  observation  and  experience  go,  a 
wind-bi:eak  on  the  west  is  no  disadvantage,  but  the  most  esseniial 
point  is  protection  on  the  south  and  south-west.  The  same  rule  may 
not  apply  in  this  latitude. 

Col.  McFarland.  In  the  counties  of  Blair  and  Cambria,  in  every 
sheltered  nook  they  have  unfailing  crops  of  apples,  which  I  attribute 
to  the  sheltered  locations. 

The  following  essay  was  then  read  by  the  secretary : 
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PROSE  AND  POETRY  OP  GARDENING. 


By  Mrs.  Helen  V.  Austin,  Johnstown^  Cambria  county^  Pa. 


To  the  President  and  Members  of  the  State  Horticultural  Asso- 
ciation of  Pennsylvania :  That  I  should  come  before  this  august 
body  of  horticulturists  with  an  essay,  and  on  a  theme  like  this, 
seems  almost  like  presumption.  I  am  pleased  to  note  that  your 
association  has  so  steadily  maintained  its  importance  and  diffused 
its  influence  far  beyond  the  geographical  boundaries  of  the  State, 
and  I  frankly  confess  that  the  more  I  contemplate  my  subject, 
in  order  to  cull  a  few  central  ideas  relating  to  it,  the  broader 
and  wider  and  deeper  it  seems ;  and  the  more  I  endeavor  to  draw 
a  line  between  prose  and  poetry,  the  more  they  seem  to  blend ; 
so  that  if  I  merge  them  together  it  will  be  because  they  are  insepar- 
able. What  a  happy  occupation  that  must  be  where  toil  and  care  and 
painstaking  are  softened  and  refined  by  the  genius  of  beauty  and  har- 
mony ;  where'  the  spirit  of  poetry  makes  sweet  the  path  of  labor  and 
dignifies  the  commonest  things. 

The  very  name  of  your  society  has  a  symphonious  sound — Penn's 
sylvania.  And  it  was  according  to  the  principle  of  the  fitness  of 
things"  that  when  Penn  made  the  purchase  of  these  "woods"  that 
he  held  his  treaty  with  the  Indians  under  a  spreading  tree.  Perhaps 
the  red  chiefs  would  have  disdained  to  have  held  the  treaty  anywhere 
else,  for  the  Indians  reverence  nature. 

Horticulturists  are  prone  to  go  back  to  the  garden  of  Eden  and  speak 
of  the  first  occupation  of  mankind  ;  and,  according  to  Mr.  Roe,  it  is  a 
good  thing  to  be  "driven  back  to  Eden."  In  the  grand,  old  begin- 
ning, when  mankind  was  sinless,  before  death  came  into  our  world 
and  all  our  woe,  the  garden  must  have  been  perfection.  It  must  have 
been  all  that  our  purest  taste  and  finest  imagination  can  picture,  a 
garden  of  delights,  a  paradise  indeed.. 

In  contrast  with  the  garden  away  back  in  the  beginning  we  might 
place  some  that  our  eyes  have  beheld — the  garden  of  the  sluggard.  I 
have  not  time  now  to  describe  it,  if  I  had  the  heart.  It  is  enough  to 
convince  the  beholder  of  the  fall  of  man,  if  there  were  no  other  evi- 
dences. This  "total  depravity  of  an  inanimate  thing,"  corresponds  to  \ 
the  total  depravity  of  the  owner.  But,  no,  we  must  not  be  too  rash 
in  judgment,  for  even  the  weeds  in  a  neglected  garden  will  have  their 
beauties;  will  creep  and  twine  and  frolic;  vines  will  swing  in  grace- 
ful festoons  and  arches,  and  cover  up  deformities,  wild  flowers  and 
flowers  run  wild,  will  blossom  and  feed  the  bees,  and  the  birds  will 
build  their  nests  in  the  briars,  and  songs  and  sweetness  will  flood  the 
air.  So  with  the  owner,  he  cannot  be  totally  depraved ;  he  has  some 
sweet  spots,  some  kindly  comer  in  his  heart,  some  dreams  of  a  perfect 
garden,  otherwise,  he  would  not  have  a  garden  at  all. 

But  there  is  one  image  of  a  garden  in  the  mind  of  every  one  of  us 
that  is  more  precious  than  our  most  vivid  imaginations  of  the  garden 
of  Eden,  because  it  is  sacred  to  memory.  It  is  the  old-fashioned 
garden  of  the  mothers  of  our  horticulturists.  Oh,  the  old  time  flowers 
that  grew  in  the  garden  when  we  were  children  !  The  long  ribbons 
of  many  colors  that  extended  through  the  middle  of  the  vegetable 
garden,  on  either  side  of  the  broad  walk.  Such  pinks  and  tulips  and 
lilies  as  we  had  then !  with  all  the  rest  of  the  procession  of  flora,  from 
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the  first  quaint  little  things  that  came  up  at  the  early  call  of  spring, 
to  the  latest  lark-spur  and  chrysanthemums  that  only  deepened  their 
hues  before  they  yielded  to  the  icy  breath  of  winter. 

The  old-fashioned  mothers  have  left  their  impress  on  the  age  ;•  their 
genius  for  gardening  has  descended  to  their  sons,  and  wonderful  things 
are  now  done  in  all  departments  of  horticulture  which  well  may  as- 
tonish those  of  kindred  taste  in  the  old  world.  But  here,  pardon  the 
strictures  of  one  who  cherishes  the  "  love  of  life's  young  days"  for  the 
old-fashioned  flowers.  Professional  florists,  in  their  zeal  to  excel  and 
to  satisfy  the  demand  for  "something  new,"  seem  endeavoring  to  out- 
do nature.  If  it  were  not  that  nature  is  true  to  herself  and  will  go 
back  to  first  principles,  if  let  alone,  and  cannot  be  out-witted — if  she 
appears  sometimes  to  be  out-done — we  would  have  but  few  old-fash- 
ioned flowers  left ;  the  real  characteristics,  distinctness  and  simplicity 
of  many  flowers  is  destroyed  by  the  interruptions  of  scientific  fingers. 
Science  has  come  along  in  a  prosy,  cold-blooded  way  and  taken  the 
poetry  out  of  them.  Just  think  of  what  you  have  done  to  the  old- 
fashioned  '*lady's  slipper,"  or  "touch-me  not,"  ye  flower  menders! 
You  have  obliterated  the  form  of  the  quaint  little  slipper,  and  as  for 
the  characteristics  of  the  seed-pod,  since  you  have  changed  the  name, 
there  is  scarcely  a  child  now  who  ever  attempts  to  touch  the  pod  and 
test  the  magical  spring,  and  for  a  substitute  for  the  name  which  had 
significance,  you  have  given  the  flower  the  unmeaning  name  of  Bal- 
sam, But  you  have  a  double  flower  which  bears  some  resemblance 
to  a  rose,  and  is  useful  when  making  up  designs  "  for  some  "  big 
show"  at  funerals  or  elsewhere.  From  a  commercial  point  of  view, 
however,  the  balsam  is  a  success  name  and  all. 

Then,  there  is  the  Petunia.  The  ''single"  petunia  is  chaste  and 
graceful  and  a  constant  bloomer,  the  double  petunia  is  a  bulging, 
overgrown  mass  of  bloom.  And  the  double  tiger  lily — ^it  may  be 
something  rare  to  possess,  but  it  is  a  monstrosity.  The  "double"  in 
the  tiger  lily  is  an  intrusion  and  impertinence,  and,  who  that  ever 
really  admired  a  pure  tiger  lily  would  stop  to  take  a  second  look  at 
one  that  was  double. 

But  if  science  will  only  let  the  morning  glories  alone  and  the  white 
lilies  and  not  hybridise  the  golden  rod  and  wild  asters  we  will  forgive 
about  the  touch-me-nots. 

And  then,  too,  for  all  of  the  new  roses  we  are  grateful,  especially 
as  we  know  that  "a  rose  by  any  other  name"  would  still  be  a  rose. 
But  who  does  not  appreciate  this  sentiment  of  Oliver  Wendell 
Holmes :  "  I  love  the  damask  rose  best  of  all.  The  flowers  our  mothers 
and  sisters  used  to  love  and  cherish,  those  which  grew  beneath  our 
eaves  and  by  our  doorsteps  are  the  ones  we  always  love  best." 

The  spirit  of  poetry  is  demonstrated  in  that  which  is  termed  land- 
scape or  picturesque  gardening.  The  inspiration  which  guides  man 
in  this  art  to-day  is  wafted  down  through  the  ages  from  the  ancient 
Hanging  Gardens  of  Babylon.  What  weariness  and  toil,  what  dull 
prose  of  labor  entered  into  the  construction  of  that  triumph  of  horti- 
cultural art!  and  yet,  a  poetic  fancy  was  the  main  spring  which  kept 
the  wheels  in  motion;  for  the  Queen  pined  for  mountain  scenery, 
mountain  trees  and  vines  and  flowers,  and  so,  this  picturesque  garden, 
this  one  of  the  seven  wonders  of  the  world,  was  to  her  a  constant 
reminder  of  her  childhood's  home. 

It  is  a  matter  of  much  satisfaction  that  the  American  taste  in  land- 
scape gardening  avoids  that  stifi'ness  and  regularity  which  once  pre- 


Off.  Doc] 


State  Horticultural  Association. 


17 


vailed  in  Europe,  when  trees  were  cut  in  the  shape  of  pyramids, 
haystacks,  animals,  eic.  The  essays  on  gardening  contained  in  the 
Spectator  make  allusion  to  the  fancy  of  the  time,  from  which  it  may 
not  be  unprofitable  to  quote :  "  Our  English  gardens  are  not  so  enter- 
taining: to  the  fancy  as  those  of  France  and  Italy,  where  we  see  a 
large  extent  of  ground  covered  over  with  an  agreeable  mixture  of 
garden  and  forest  which  represents  everywhere  an  artificial  rudeness, 
much  more  charming  than  that  neatness  and  elegance  which  we  mec  t 
with  in  those  of  our  own  country.  It  might,  indeed,  be  of  ill  conse- 
quence to  the  public,  as  well  as  unprofitable  to  private  persons,  to 
alienate  so  much  ground  from  pasturage,  and  the  plough  in  many 
parts  of  a  country  that  is  so  well  peopled,  and  cultivated  to  a  far 
greater  advantage.  But  why  may  not  a  whole  estate  be  thrown  into 
a  kind  of  garden  by  frequent  plantations  that  may  turn  as  much  to 
the  profit  as  to  the  pleasure  of  the  owner?  A  marth  overgrown  with 
willows,  or  a  mountain  shaded  with  oaks,  are  not  only  more  beautiful^ 
but  more  beneficial  than  when  they  lie  bare  and  unadorned.  Fields 
of  corn  make  a  pl^^-asant  prospect,  and  if  the  walks  were  a  little  taken 
care  of  that  lie  between  them,  it*  the  natural  embroidery  of  the 
meadows  were  helped  and  improved  by  some  small  additions  of  art, 
and  the  several  rows  of  hedges  set  off*  by  trees  and  flowers,  that  the 
soil  was  capable  of  receiving,  a  man  might  make  a  pretty  landscape 
of  his  own  possession. 

"  Writers  who  have  given  us  an  account  of  China,  tell  us  the 
inhabitants  of  that  country  laugh  at  the  plantations  of  our  Eu- 
ropeans which  are  laid  out  by  the  rule  and  line ;  because  they  say, 
any  one  may  place  trees  in  equal  rows  and  uniform  figures.  They 
chose  rather  to  show  a  genius  in  works  of  this  nature,  and  there- 
fore always  conceal  the  art  by  which  they  direct  themselves.  They 
have  a  word,  it  seems,  in  their  language,  by  which  they  express 
the  particular  beauty  of  a  plantation  that  thus  strikes  the  imagination 
at  first  sight,  without  discovering  what  it  is  that  has  so  agreeable  an 
effect.  Our  British  gardeners,  on  the  contrary,  instead  of  humoring 
nature,  love  to  deviate  from  it  as  much  as  possible.  Our  trees  rise  in 
cones,  globes  and  pyramids.  We  see  the  marks  of  the  scissors  on  every 
plant  and  bush.  1  do  not  know  whether  I  am  singular  in  my  opinion ; 
but  for  my  own  part  I  would  rather  look  upon  a  tree  in  all  its  luxuri- 
ance and  diffusion  of  boughs  and  branches,  and  when  it  is  thus  cut  and 
trimmed  into  a  mathematical  figure,  and  cannot  but  fancy  that  an 
orchard  in  flower  looks  infinitely  more  delightful  than  all  the  little 
labyrinth  of  the  most  finished  parterre^ 

And  Pope,  who  put  his  theory  into  practice  in  the  taste  displayed 
in  the  garden  of  his  villa  at  Twickenham  spared  not  to  sharply  criti- 
cise the  prevailing  style  of  landscape  gardening  in  his  day : 


Something  there  is  more  needful  than  expense, 
And  something  previous  even  to  taste — 'tis  sense; 
Good  sense,  which  only  is  the  gift  of  Heaven  ; 
And,  though  no  science,  fairly  worth  the  seven; 
A  light  which  in  yourself  you  must  perceive; 
Jones  and  Le  N'otre  have  it  not  to  give. 
To  build,  to  plant,  whatever  you  intend, 
To  rear  the  column,  or  the  arch  to  bend, 
To  swell  the  terrace  or  to  sink  the  grot. 
In  all,  let  nature  never  be  forgot" 


Gardening  as  an  occupation  for  women  is  a  subject  which  claims 
attention  most  earnest,  of  all  who  feel  the  necessity  for  more  out-door 
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labor  for  women.  We  can  only  merely  glance  at  this  subject  now. 
There  are  thousands  of  women  in  the  over-crowded  cities  to-day,  who 
are  sinking  into  untimely  graves,  who  could  be  happy  and  living  com- 
fortably if  engaged  in  gardening.  How  pathetic  is  that  strain  in  the 
wail  of  her  who    sang  the  song  of  the  shirt :  " 

**  While  underneath  the  eaves 

The  brooding  swallows  clinff, 
As  if  to  show  me  their  sunny  oacks 

And  twit  me  with  the  spring." 

Mrs.  Martha  Logan,  of  South  Carolina,  was  a  great  florist,  and  wrote 
her  ''Treatise  on  Gardening"  at  the  age  of  seventy.  And  Mrs.  J.  C. 
Loudon,  sharing  in  her  husband's  tastes  and  pursuits,  has  written 
much  for  woman.  Among  her  books  she  has  published  Practical 
Instruction  in  Gardening  for  Ladies,"  The  Lady's  Flower  Garden  " 
and    Philanthropic  Economy  or  Philosophy  of  Happiness." 

In  contrast  with  the  gardens  of  the  "professionals,"  we  are  apt  to 
ignore  the  more  humble  gardens,  the  little  spot  of  ground  where  the 
vegetables  for  family  use  are  grown  and  where  the  familiar  flowers 
bloom.  Every  family  should  have  a  garden.  Even  in  cities  there 
should  be  room  for  each  family  to  have  at  least  a  little  spot  for  flowers. 
Plants  and  flowers  are  object  lessons"  whereby  children  are  taught 
of  nature  by  nature  itself. 

And  why  should  a  well  kept  vegetable  garden  be  esteemed  an  un- 
sightly place  and  unpoetic  spot  ?  Beans  (especially  the  vining  sorts), 
peas,  melon  and  cucumber  vines,  cabbage,  asparagus,  lettuce  and 
carrots  are  all  beautiful ;  and  Indian  corn,  its  very  appearance  upon 
the  earth  is  enveloped  in  the  poetry  of  a  myth.  Hiawatha,  while 
fasting  and  praying  to  the  "  Master  of  Life,"  thus  first  beheld  the 
Indian  com : 

"And  he  saw  a  youth  approaching, 
Dressed  in  garments  green  and  yellow, 
Coming  through  the  purple  twilight. 
Through  the  splendor  of  the  sunset ; 
Plumes  of  ^reen  bent  o'er  his  forehead, 
And  his  hair  was  soft  and  golden. 
Standing  at  the  open  doorway, 
Long  he  looked  at  Hiawatha, 
Looked  with  pity  and'  compassion 
On  his  wasted  form  and  features, 
And  in  accents  like  the  sighing 
Of  the  South  wind  in  the  tree  tops. 
Said  he,  *0,  my  Hiawatha ! 
All  your  prayers  are  heard  in  Heaven,' 
*  *  *  « 

Tall  and  beautiful  he  stood  there. 
In  his  garments  green  and  yeUow  ; 
To  and  fro  his  plumes  above  him 
Waved  and  nodded  with  his  breathing. 
»  «  *  ♦ 

"  From  the  Master  of  Life  descending, 
I,  the  friend  of  man,  Mondamin.'' 

After  Mondamin  was  buried,  day  by  day  did  Hiawatha  go  to  wait 
and  watch  beside  it, 

<*Till  at  last  a  small  green  feather 
From  the  earth  shot  slowly  upward. 
Then  another  and  another, 
And  before  the  summer  ended 
Stood  the  maize  in  all  its  beauty. 
With  its  shining  robes  about  it. 
And  its  long,  soft  jellow  tresses ; 
And  in  rapture  Hiawatha 
Cried  aloud,  *  It  is  Mondamin  I 
Yes ;  the  friend  of  man,  Mondamin.' " 
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Horticulture  has  been  termed  the  poetry  of  agriculture,  and  may 
we  not  call  Flora  culture  the  poetry  of  gardening  ? "  Aside  from 
commercial  worth,  who  could  estimate  the  value  of  flowers  to  the 
universal  heart  of  humanity.  Flowers  give  expression  to  the  affec- 
tions and  emotions  of  the  heart  which  words  cannot  express.  Heaven 
lies  about  us  in  our  childhood."  Therefore  every  child  loves  flowers. 
On  every  occasion,  from  the  ctadle  to  the  grave,  flowers  are  the  sym- 
bols of  our  best  affections  and  religious  devotion  and  hope  of  eternal 
life.  One  of  the  most  touching  pictures  I  ever  saw  was  entitled  '*The 
Last  Token."  It  was  a  white  rose,  thrown  from  the  gallery  by  a  lover 
to  the  feet  of  a  maiden,  a  Christian  martyr  in  the  arena,  who  was 
about  to  be  devoured  by  a  lion. 

That  which  is  termed  the  flower  mission  is  a  beautiful  expression 
of  human  sympathy,  and  that  love,  without  which,  we  are  but  "  sound- 
ing brass  and  tinkling  cymbal."  It  will  surely  be  a  benediction  which 
shall  continue  as  a  star  in  a  crown  forever,  when  the  Lord  shall  say, 
when  we  are  summoned  to  his  judgment  seat :  "  I  was  sick  and  in 
prison  and  you  comforted  me;  for  inasmuch  as  you  did  it  unto  one  of 
the  least'of  these  you  have  done  it  unto  Me."  The  story  of  Picciolais 
more  than  fiction.  By  its  own  sweet  life  it  taught  the  skeptical  pris- 
oner of  immortality  and  faiih  in  the  Creator.  Many  a  simple  flower 
has  had  its  mission  whose  history  has  not  been  recorded  farther  than 
in  the  mind  of  the  recipient. 

The  human  heart  U  ever  craving  for  rest  and  peace,  despite  the 
restlessness  and  strife  of  the  battle  of  life.  There  comes  a  time  in 
most  lives  when  the  great  world  is  of  little  consequence,  and  we  draw 
nearer  and  nearer  to  the  old  nurse,  Nature.  Then,  if  never  before, 
shall  one's  own  vine  and  fig-tree  yield  grateful  shade  and  fruit,  and 
the  birds  sing  in  the  branches.  Prose  and  poetry  shall  blend  together 
to  remind  us  that  we  are  still  human  and  must  bear  a  part  in  life  and 
fill  our  hearts  with  music,  and  with  the  poet  we  will  say : 

"  Ply,  Vanity,  thy  winged  feet ! 

A  mbition,  hew  thy  rocky  stair ; 

Who  envies  him  who  feeds  on  air 
The  icy  splendors  of  his  seat? 

Let  such  as  love  the  eagles  scream 

Divide  with  him  his  home  of  ice ; 

For  me  shall  gentler  notes  suffice, — 
The  valley  song  of  bird  and  stream. 

The  pastoral  bleat,  the  drone  of  bees, 

The  flail-beat  chiming  far  away. 

The  cattle  low  at  shut  of  day. 
The  voice  of  God  in  leaf  and  breeze ! 

Then  lend  thy  hand,  my  wiser  friend, 

And  help  me  to  the  vales  below, 

(In  trutn,  I  have  not  far  to  go,) 
Where  sweet  with  flowers  the  fieldfs  extend." 


THE  "  HATCH  "  BILL. 

The  Chairman  read  the  list  of  topics  and  asked  for  information  con- 
cerning the  "  Hatch"  bill. 

Mr.  Van  Deman.  This  bill  is  being  very  thoroughly  discussed  in 
Congress,  especially  in  the  House,  and  it  is  supposed,  will  pass.  If 
the  members  of  this  Society  approve  the  bill,  and  wish  to  see  it  pass, 
it  would  be  well  to  have  it  read. 

On  motion  of  Mr.  Comfort  the  bill  was  read  by  the  Secretary. 
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A  bill  to  establish  agricultural  experiment  stations  in  connection 
with  the  colleges  established  in  the  several  States  under  the  provisions 
of  an  act  approved  July  2,  1862,  and  of  the  acts  supplementary 
thereto." 


Be  it  enacted  by  the  Senate  and  Hoyse  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  in  order  to  aid 
the  Department  of  Agriculture  in  acquiring  and  diffusing  among  the 
people  of  the  United  States  useful  and  practical  informal  ion  on  sub- 
jects connected  with  agriculture,  and  to  promote  scientific  investiga- 
tion and  experiment  respecting  the  principles  and  applications  of 
agricultural  science,  there  shall  be  established,  in  connection  with  the 
college  or  colleges  in  each  State  established,  or  which  may  hereafter 
be  established,  in  accordance  with  the  provisions  of  an  act  approved 
July  2, 1862,  entitled  "An  act  donating  public  lands  to  the  several 
States  and  Territories  which  may  provide  colleges  for  the  benefit  of 
agriculture  and  the  mechanic  arts,"  or  any  of  the  supplements  to  said 
act,  or  such  college  which  has  been  or  may  hereafter  be  established  and 
operated  under  the  laws  of  any  territory  in  conformity  with  the  pro- 
visions of  this  act,  a  department  to  be  known  and  designated  as  an 
"agricultural  experiment  station:"  Provided^  That  in  any  State  in 
which  two  such  colleges  have  been  or  may  be  so  established,  the  ap- 
propriation hereinafter  made  to  such  State  shall  be  equally  divided 
between  such  colleges,  unless  the  Legislature  of  such  State  shall  other- 
wise direct. 


Section  2.  That  it  shall  be  the  object  and  duty  of  said  experiment 
stations  to  conduct  original  researches  or  verify  experiments  on  phy- 
siology of  plants  and  animals ;  the  diseases  to  which  they  are  severally 
subject,  with  the  remedies  for  the  same  ;  the  chemical  composition  of 
useful  plants  at  their  different  stages  of  growth ;  the  comparative  ad- 
vantages of  rotative  cropping  as  pursued  under  a  varying  series  of 
crops;  the  capacity  of  new  plants  or  trees  for  acclimation  within  the 
isothermal  limits  represented  by  the  climate  of  the  several  stations 
and  their  vicinity  ;  the  analysis  of  soils  and  water;  the  chemical  com- 
position of  manures,  natural  or  artificial,  with  experiments  designed 
to  test  their  comparative  effecis  on  crops  of  different  kinds;  the  adap- 
tation and  value  of  grasses  and  forage  plants;  the  composition  and 
digestibility  of  the  different  kinds  of  food  for  domestic  animals;  the 
scientific  and  economic  questions  involved  in  the  production  of  but- 
ter and  cheese;  and  such  other  researches  and  experiments  bear- 
ing directly  on  the  agricultural  industry  of  the  United  States  as  may 
in  each  case  be  deemed  advisable,  having  due  regard  to  the  varying 
conditions  and  needs  of  the  respective  States  and  territories. 

Section  3.  That  the  said  experiment  stations  shall  be  under  the 
direction  and  control  of  the  trustees  or  other  governing  body  of  such 
colleges,  who  shall  have  power  to  appoint  a  director  and  such  assis- 
tants as  may  in  each  case  be  necessary. 


Section  4.  That  in  order  to  secure,  as  far  as  practicable,  uniformity 
of  methods  and  results  in  the  work  of  said  stations,  it  shall  be  the 
duty  of  the  United  States  Commissioner  of  Agriculture  to  determine 
annually  a  standard  of  valuation  of  the  ingredients  of  commercial 
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fertilizers,  upon  which  the  analysis  of  such  fertilizers,  as  far  as  made 
by  said  stations,  shall  be  based;  to  furnish  forms,  as  far  as  practicable, 
for  the  tabulation  of  results  of  investigation  or  experiments;  to  indi- 
cate from  time  to  time,  such  lines  of  inquiry  as  to  him  shall  seem 
most  important;  and,  in  general,  to  furnish  such  advice  and  assistance 
as  will  best  promote  the  purposes  bf  this  act;  but  nothing  herein  con- 
tained shall  be  construed  to  authorize  said  commissioner  to  control  or 
direct  the  work  or  management  of  any  such  station  except  as  to  the 
standard  of  valuation  of  commercial  fertilizers.  It  shall  be  the  duty 
of  each  of  said  stations,  annually,  on  or  before  the  first  day  of  Feb- 
ruary, to  make  to  the  Governor  of  the  State  or  territory  in  which  it  is 
located,  a  full  and  detailed  report  of  its-  operations,  including  a  state- 
ment of  the  receipts  and  expenditures,  a  copy  of  which  report  shall  be 
sent  to  each  of  said  stations,  to  the  said  commissioner  of  agriculture, 
and  to  the  secretary  of  the  treasury  of  the  United  States. 


Section  5.  That  in  order  to  make  the  results  of  the  work  of  said 
stations  immediately  useful,  they  shall  publish  at  least  once  in  every 
three  months  bulletins  or  reports  of  progress,  one  copy  of  which  shall 
be  sent  to  each  newspaper  in  the  States  aad  territories  in  which  they 
are  respectively  located,  and  to  such  individuals  actively  engaged  in 
farming  as  may  request  the  same,  and  as  far  as  the  means  of  the 
station  will  permit.  Such  bulletins  or  reports  and  the  annual  reports 
of  said  stations  shall  be  transmitted  in  the  mails  of  the  United  States 
free  of  charge  for  postage,  under  such  regulations  as  the  Postmaster- 
General  may  from  time  to  time  prescribe. 


Section  6.  That  for  the  purpose  of  paying  the  salaries  and  wages 
of  the^director  and  other  employes  of  said  stations  and  the  necessary 
expenses  of  conducting  investigations  and  experiments  and  printing 
and  distributing  the  results  as  hereinbefore  prescribed,  the  sum  of 
$15,000  per  annum  is  hereby  appropriated  to  each  State  and  territory, 
to  be  paid  in  equal  quarterly  payments,  on  the  tirst  day  of  January, 
April,  July  and  October  in  each  year,  to  the  treasurer  or  other  officer 
duly  appointed  by  the  aforesaid  boards  of  trustees  to  receive  the  same; 
the  first  payment  to  be  made  on  the  first  day  of  July,  1886;  but  no 
such  payments  shall  be  made  to  any  station  until  the  trustees  or  other 
governing  body  of  the  college  at  which  such  station  is  located  shall 
have  executed,  under  their  corporate  seal  and  filed  with  the  secretary 
of  the  treasury  of  the  United  States  an  agreement  to  expend  all 
moneys  received  under  this  act  for  the  sole  and  exclusive  purpose  and 
in  the  manner  herein  directed,  and  to  maintain  a  farm  of  at  least 
twenty-five  acres  in  connection  with  such  college,  and  shall  also  have 
executed  and  filed  with  said  secretary  their  bond,  in  the  penal  sum  of 
$15,000  with  two  sufficient  sureties,  approved  by  the  clerk  of  a  court 
of  record  in  such  State  or  territory,  conditioned  on  the  faithful  expen- 
diture of  and  accounting  for  all  money  so  received  :  Provided^  how- 
ever^ That  out  of  the  first  annual  appropriation  so  received  by  any 
station,  an  amount  not  exceeding  one-fifth  may  be  expended  in  the 
erection,  enlargement  or  repair  of  a  building  or  buildings  necessary 
for  carrying  on  the  work  of  such  station  ;  and  thereafter  an  amount 
not  exceeding  five  per  centum  of  such  annual  appropriation  may  be 
BO  expended. 
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Section  7.  That  whenever  it  shall  appear  to  the  secretary  of  the 
treasury,  from  the  annual  statement  of  receipts  and  expenditures  of 
any  said  station  that  a  portion  of  the  preceding  annual  appropria- 
tions remains  unexpended,  such  amount  shall  be  deducted  from  the 
next  succeeding  annual  appropriation  to  such  station,  in  order  that  the 
amount  of  money  appropriated  to  any  station  shall  not  exceed  the 
amount  actually  and  necessarily  required  for  its  maintenance  and 
support. 

Section  8.  That  nothing  in  this  act  shall  be  construed  to  impair  or 
modify  the  legal  relation  existing  between  any  of  the  said  colleges 
and  the  government  of  the  States  and  territories  in  which  they  are 
respectively  located. 

Mr.  Snavely.  I  understand,  in  case  the  bill  would  pass,  that  the 
station  in  this  State  would  be  located  in  Centre  county. 

Mr.  Comfort.  Can  any  of  our  members  point  out  instances  where 
"experiment  stations"  have  proven  beneficial?  There  are  so  many 
different  soils  and  conditions  to  be  considered  that  it  seems  impossible 
to  secure  any  reliable  data. 

Mr.  Snavely.  If  I  am  correctly  informed  experiments  are  now  being 
made  by  the  State  College. 

Col.  McFarland.  If  conducted  according  to  the  provisions  of  this 
bill,  experiments  would,  if  made  on  the  same  line  of  work,  be  more 
uniform  and  valuable. 

Mr.  Moon.  This  matter  is  yet  in  its  infancy,  but  I  believe  will  result 
in  good.  There  are  thousands  of  dollars  spent  annually  by  the  gov- 
ernment for  purposes  much  less  worthy,  and  a  few  thousand  spent  for 
the  benefit  of  agriculture  would  be  well  invested. 

Mr.  LiNViLLE.  No  douot  much  of  the  objection  to  this  bill  arises  from 
the  conviction  that  the  agricultural  college  in  this  State  has  not  proven 
a  success.  However,  there  has  been  much  improvement  there.  Some 
valuable  experiments  have  been  made  in  our  agricultural  colleges, 
and,  if  properly  conducted,  many  interesting  facts  can  be  worked  out 
and  determined  that  will  greatly  benefit  farmers  and  horticulturists. 
I  suppose  another  object  of  the  bill  is  to  devise  some  way  of  expend- 
ing our  surplus  revenue. 

Col.  McFarland.  If  properly  conducted  much  valuable  information 
can  be  collected  at  these  ''experiment  stations"  that  cannot  be  gotten 
in  any  other  way.  Observations  have  been  made  as  to  coming 
changes  in  the  weather  that  have  been  the  means  of  saving  much  val- 
uable property  on  sea  and  land.  When  we  are  warned  of  approach- 
ing storms  we  can  often  remove  crops  or  secure  our  buildings  from 
injury.  Fertilizers  can  also  be  tested  and  their  adaptation  to  certain 
soils  ascertained.  At  our  own  "agricultural  college"  there  has  been 
much  bad  management,  and  as  a  State  we  have  had  occasion  to  be 
ashamed  of  it.  New  York  has  a  well  conducted  and  valuable  "ex- 
periment station  "  while  we  have  frittered  away  our  opportunities  by 
careless  management.  In  my  own  opinion  this  bill  would  benefit  us 
in  many  ways,  and  I  hope  we  will  encourage  its  passage.  Of  course 
there  will  be  some  mistakes  made,  but  in  a  general  way  it  will  do 
much  good.  I  hope  we  will  do  nothing  to  discourage  the  passage  of 
Uiis  bill,  but  will  be  only  too  glad  to  give  the  government  an  oppor- 
tunity to  spend  some  money  for  the  benefit  of  agriculture  and  horti- 
culture. 
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Mr.  Comfort.  I  move  a  committee  of  tliree  be  appointed  by  the 
chair  to  whom  this  question  be  referred. 

Adopted,  and  Messrs.  Comfort,  Moon  and  Snavely  were  appointed, 
with  instructions  to  report  at  a  later  session. 


REPORTS  OP  SPECIAL  COMMITTEES. 


l^ACH  Yellows  and  Special  Manures  as  Preventives. 

Mr.  Satterthwait.  As  chairman  of  this  committee  I  did  not  know 
that  the  clause  had  been  added  in  reference  to  special  manures.  I 
have  but  'little  to  report.  I  wrote  to  the  department  at  Washington 
to  ascertain  what,  if  anything,  had  been  done  on  this  subject.  I 
received  a  report  containing  several  pages  written  by  Mr.  Saunders, 
who  is  good  authority.  He  repudiates  the  idea  that  yellows  can  be 
cured  by  any  application,  in  which  I  agree  with  him.  It  is  a  specific 
disease  ibr  which  there  is  no  cure.  One  point  to  be  remembered  is 
that  there  is  no  "yellows"  south  of  a  certain  latitude.  Mr.  Saunders 
confirms  this  view  and  goes  on  to  say  that  he  has  noticed  orchards  in 
New  Jersey  and  in  this  latitude  that  were  very  healthy,  but  that  after 
a  severe  winter  yellows  gradually  developed.  From  this  fact  he  in- 
ferred that  climatic  influences  were  the  chief  causes.  It  is  a  specific 
poison  that  is  contagious,  and  my  observation  is  that  no  application 
to  the  soil  will  be  of  any  benefit.  We  have  never  had  much  practical 
information  on  this  subject  from  the  department  at  Washington,  but 
more  attention  to  horticultural  matters  is  now  promised  and  some 
valuable  results  may  be  expected. 

On  motion  Mr.  Satterth wait's  committee  was  continued. 

Mr.  Tno3iAS.  We  have  on  our  programme  a  paper  on  the  subject 
of  peach  culture  and  yellows,  by  Mr.  Smith,  of  J uniata  county,  who  is 
a  practical  peach  grower.  I  suggest  that  before  discussing  this  ques- 
tion further  this  essay  be  read. 

A  motion  to  that  efi'ect  having  been  made  and  carried,  the  follow- 
ing was  read  by  the  secretary  • 


PEACH  CULTURE  AND  TREATMENT  OP  YELLOWS. 


We  have  been  requested  by  your  worthy  secretary  to  give  our  ex- 
perience in  growing  peaches,  our  location,  planting  and  after  treat- 
ment. Also  our  mode  of  marketing  the  fruit.  We  feel  our  inability 
to  do  justice  to  this  very  important  subject. 

There  are  a  few  things,  however,  that  we  have  found  essential  to 
making  peach-growing  a  success  in  our  locality,  viz :  good  location, 
good  trees  and  varieties,  deep  planting,  proper  cutting  back,  good 
cultivation,  keeping  clean  of  borers  and  the  removal  of  all  trees  af- 
fected with  yellows  within  twenty-four  hours  after  they  are  discovered. 

First,  we  will  endeavor  Jto  give  you  an  idea  where  we  are  located. 
We  are  situated  in  Juniata  county,  Pennsylvania,  ten  miles  east  of 
the  Juniata  river,  our  valley  runs  east  and  west.   North  of  us  is  the 
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Shade  mountain,  with  an  altitude  of  about  500  feet,  next  to  this 
mountain  there  is  a  ridge  about  150  or  200  feet  high,  with  only  a  nar- 
ro\^  valley  lying  uetween  it  and  the  mountain.  On  the  top  and 
southern  slope  of  this  ridge  we  find  our  best  locations  for  growing 
peaches.  This  ridge  contains  fossil  iron  ore  in  abundance.  The  soil 
is  a  light  gravel,  and  some  of  it  very  stony  and  a  dark  loose  soil. 

The  timber  consists  of  rock-oak,  black-oak,  white-oak,  pine,  hickory, 
and  chestnut.  The  principal  orchards  in  this  section  are  planted  on 
this  ridge,  although  there  are  some  planted  on  adjoining  ridges  that 
are  doing  very  well. 

But  peaches  to  succeed  well  in  our  section  must  be  planted  on  high 
ground.  In  the  spring  of  1872  we  planted  our  first  orchard  of  900 
trees,  and  in  1876  we  harvested  1,600  crates  of  peaches  from  the  same, 
this  being  the  first  crop.  This  orchard  was  planted  on  land'  that  had 
been  cleared  fifty  or  sixty  years  before,  and  had  been  farmed  a  num- 
ber of  years.  Then  it  was  allowed  to  grow  up  in  scrub  pines,  some  of 
them  being  six  inches  in  diameter.  We  chopped  ofi"  the  pines,  pulled 
the  stumps,  plowed  the  ground  deeply  and  applied  fifty  bushels  of 
lime  to  the  acre.  On  the  ground  thus  prepared  we  planted  peach 
trees,  and  cultivated  potatoes  two  years  in  the  orchard,  after  this  we 
cultivated  the  ground  but  raised  no  crops  thereon. 

We  planted  the  trees  sixteen  feet  apart  each  way,  and  dug  the  holes 
eighteen  inches  deep  and  eighteen  inches  square,  putting  the  top  soil 
on  one  side  of  the  hole  and  the  lower  on  the  other.  Before  we  plant 
the  trees  we  see  that  the  borers  are  very  carefully  taken  out  and  all 
the  broken  and  bruised  roots  are  trimmed  off.  Then  we  fill  the  hole 
with  top  soil  until  the  tree  will  stand  about  three  inches  deeper  than 
it  stood  in  the  nursery.  In  most  instances  deep  enough  to  cover  the 
connection  where  they  have  been  budded.  We  find  that  trees  planted 
in  this  manner  are  more  easily  kept  clean  of  borers  than  those  that  are 
planted  more  shallow. 

Also  the  large  roots  are  less  frequently  torn  up  by  coming  in  con- 
tact with  the  plow.  Nurserymen  generally  do  not  recommend  deep 
planting,  but  with  deep  plowing  before  and  after  planting  we  have 
found  it  to  be  much  the  best.  After  the  trees  are  planted  we  trim  off 
all  the  branches  and  cut  the  top  down  two  and  one-half  to  three  feet. 
We  do  more  summer  pruning  than  most  of  the  peach  growers  in  our 
section.  In  June  or  July  we  remove  all  the  young  shootB  or  branches 
except  three  or  four  around  the  top  of  the  stem.  We  prefer  only  three 
if  they  are  divided  so  as  to  make  a  well-balanced  top.  In  good  soil 
and  with  good  cultivation,  those  branches  will  grow  three  to  four  feet 
the  first  season.  The  following  spring  we  cut  back  those  branches 
from  eight  inches  to  one  foot,  this  being  essential  to  making  a  well- 
shaped  top.  Some  time  in  May  or  June  we  remove  all  the  young 
shoots  again  from  those  branches,  leaving  only  five  or  six  shoots  on 
the  top,  or  about  two  on  each  branch,  being  careful  to  have  them 
equally  divided  over  the  top.  With  good  care  and  cultivation  those 
shoots  will  grow  from  four  to  six  feet  this  season,  and  we  have  grown 
them  as  long  as  seven  feet.  The  following  spring  we  cut  back  about 
one-third  of  this  growth  and  thin  out  a  few  of  the  branches.  After 
this  we  cut  back  only  the  leading  branches  and  thin  out  enough  to 
keep  an  open,  well-shaped  top.  We  have  occasionally  applied  salt 
and  saltpeter  to  our  trees  in  the  following  manner  :  To  five  gallons 
water  add  one  pound  saltpeter  and  one  pint  of  salt.  Apply  in  June  or 
July  one  quart  of  this  solution  to  each  tree,  pouring  it  against  and 
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around  the  trunk.  This  has  a  very  desirable  effect,  and  we  believe  it 
destroys  some  of  the  borers  and  their  larvae. 

We  do  not  depend  on  this,  however,  to  keep  the  trees  clean  of  bor- 
ers, and  we  go  over  our  orchards  spring  and  fall  carefully  and  take 
them  out. 

Next  in  order  is  cultivation.  By  some  peach  growers  this  is  sup- 
posed to  be  of  little  importance.  We  beg  leave  to  differ  with  them. 
Here  in  our  locality  a  man  would  I'ar  better  present  the  nurseryman 
with  his  money,  than  to  take  his  trees  and  plant  them  and  neglect 
to  cultivate  them.  As  well  could  a  farmer  expect  to  receive  a  good 
crop  of  corn  without  cultivation,  as  a  peach  grower  to  plant  peach 
trees  and  not  cultivate  the  same  and  expect  a  good  crop. 

A  peach  orchard  should  be  plowed  every  spring  as  soon  as  the 
ground  is  fit  to  work  in,  and  then  cultivated  three  or  four  times  dur- 
ing the  summer  to  keep  down  weeds  and  the  soil  loose. 

There  are  more  failures  in  our  county,  resulting  from  poor  cultiva- 
tion, than  from  the  yellows.  There  are  thousands  of  trees  planted 
that  will  never  pay  the  planter,  mainly  from  this  cause. 

The  yellows  are  a  great  obstacle  in  the  way  of  peach  culture,  but 
poor  cultivation  will  do  more  to  prevent  the  success  of  the  grower. 
The  yellows  we  treat  in  the  following  manner:  As  soon  as  we  are 
certain  that  a  tree  is  infected  we  remove  it,  root  and  branch,  and  by 
the  strict  observance  of  this  rule  we  can  prevent  any  serious  loss.  We 
have  one  orchard  containing  1,100  trees  planted  nine  years  ago,  and 
we  are  satisfied  that  we  bought  the  yellows  with  the  trees.  We  took 
out  two  or  three  trees  the  second  summer  and  two  more  when  they 
commenced  to  bear,  and  up  to  this  time  we  have  taken  out  thirty  or 
thirty-five  trees,  a  loss  of  about  three  per  cent,  in  nine  years.  In  re- 
gard to  a  cure  for  the  yellows  we  know  of  none,  but  have  experi- 
mented with  a  great  many  different  cures  and  have  found  nothing  so 
effective  in  prolonging  the  life  and  vigor  of  a  tree  as  salt  and  ashes 
sown  broadcast  under  the  trees.  The  orchard  referred  to  above  con- 
sisted of  the  following  varieties  :  Old  Mixon,  Stump,  and  Crawford's 
Late.  It  bore  when  lour  years  old  1,800  crates  of  peaches.  The  next 
year  1,400  crates,  the  year  following  a  great  many  of  the  buds  were 
frozen  which  cut  crop  down  to  600  crates.  The  next  season  we  had  800 
crates,  and  last  season  1,600  crates,  making  an  aggregate  of  6,200 
crates.  Thus  you  can  observe  that  the  orchard  bore  the  ninth  year 
only  200  crates  less  than  the  crop  at  the  fifth  year,  and  the  orchard  is 
still  in  apparently  good  condition  and  can  yield  several  more  good 
crops.  We  expect  an  orchard  to  be  profitable  about  ten  or  twelve 
vears  with  good  care  and  cultivation.  We  present  this  to  you  merely 
to  show  you  that  an  orchard  can  be  made  profitable  for  quite  a  num- 
ber of  years  if  properly  cared  for. 

When  we  planted  our  first  orchard  we  planted  the  following  varie- 
ties, viz  :  Hale's  Early,  Troth's  Early,  Mt.  Rose,  Red  Rareripe,  Craw- 
ford's Early,  Old  Mixon,  Stump  the  World,  Crawford's  Late,  Smock 
and  Salway.  Now  we  plant  nearly  all  of  the  two  last-named  varieties ; 
we  found  them  the  most  profitable  for  our  locality,  for  the  following 
reason  at  their  time  of  ripening  here  the  peaches  in  the  east  have  all 
been  marketed,  consequently  we  get'from  $2  00  to  $4  00  per  crate  for 
them  in  the  eastern  market.  There  have  been  a  great  many  of  the 
earlier  varieties  planted  here  but  the  varieties  planted  here  now  are 
about  three-fourth  Smock  and  Salway. 

There  are  about  100,000  trees  planted  in  Juniata  county  of  which 
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we  have  7,000  ourselves.  A  great  many  of  the  trees  planted  here  will 
not  be  profitable  to  the  planter  for  the  simple  reason  that  they  have 
not  been  properly  pruned.  The  cultivation  as  the  borer  has  been 
neglected,  they  having  been  poorly  planted,  &c.,  and  the  result  is 
obvious.  Any  one  of  the  above  reasons  is  sufficient  to  mar  the  suc- 
cess of  the  grower. 

We  shipped  last  season  over  four  thousand  crates  of  peaches,  we 
ship  in  seven-eighth  bushel  crates,  generally  shipping  west  by  freight 
and  east  by  express,  those  shipped  west  are  generally  sold  to  dealers. 

About  one  month  before  the  first  ripening  we  make  an  estimate  of 
the  number  of  crates  we  will  have  of  each  variety,  then  we  go  to 
Altoona  for  instance,  and  find  out  who  the  responsible  parties  are  that 
handle  fruit  in  that  place,  we  sell  them  a  certain  number  of  crates  of 
each  variety,  to  be  delivered  as  they  ripen,  and  in  this  manner  we 
proceed  until  they  are  all  sold.  In  small  towns  we  sell  to  one  party, 
agreeing  to  sell  to  no  one  else  in  the  place.  Persons  inquiring  for 
peaches  from  such  places  are  simply  referred  to  the  party  handling 
our  fruit  in  the  place. 

We  shipped  peaches  to  the  following  places  last  season:  Lewis- 
town,  Milroy,  McVeytown,  Newton  Hamilton,  Tyrone,  Huntingdon, 
Altoona,  Johnstown,  Uniontown,  Huntingdale,  Phillipsburg,  Clear- 
field, Bellefonte,  Newport,  Harrisburg,  Pine  Grove,  Tremort,  Pottsville 
and  Philadelphia. 

Our  mode  of  selling  may  not  prove  interesting  at  all,  but  we  have 
been  asked  quite  frequently  in  regard  to  it  by  diiFerent  members  of 
the  association,  and  we  take  this  opportunity  of  giving  them  the  de- 
sired information.  From  the  above  you  will  observe  that  we  have 
shipped  to  a  few  of  the  large  cities  only,  and  to  but  a  small  number 
of  the  smaller  towns  that  we  could  reach  with  our  fruit;  we  have  not 
shipped  as  far  west  as  Pittsburgh,  a  market  that  would  consume  thou- 
sands of  crates  of  peaches.  We  present  this  to  your  minds  merely  in 
order  to  confirm  our  belief  that  the  business  is  not  so  easily  overdone 
as  a  great  many  suppose.  That  some  growers  fail  in  getting  their  fruit 
to  market  in  good  condition  is  an  undisputable  fact,  and  one  of  no  rare 
occurrence,  yet  this  is  no  proof  that  there  is  a  deficiency  in  the  market 
for  good  salable  peaches.  It  is  our  belief  that  there  can  be  a  market 
found  for  all  the  peaches  that  we  can  raise  for  a  number  of  years  yet. 
Not  all  at  fancy  prices,  but  at  prices  that  will  be  profitable  to  the 
grower.  Looking  up  the  market  and  getting  the  fruit  there  in  good 
condition  is  a  very  important  feature  m  the  peach  business.  Peaches 
being  a  perishable  and  delicate  fruit,  it  is  important  that  they  be 
handled  with  the  greatest  care  and  reach  a  market  in  the  least  pos- 
sible time  in  order  to  bring  the  best  price. 

A  Member.  How  deep  do  you  usually  plant? 

Mr.  Smith.  About  three  inches  deeper  than  the  tree  stood  in  the 
nursery.  I  usually  plant  deep  enough  to  get  the  point  where  bud  and 
stock  unite,  under  ground. 

Mr.  Meech.  I  am  much  pleased  with  the  essay,  which  is  a  very 
practical  one.  I  agree  with  his  views  as  to  planting  deeper  than  the 
trees  stood  in  the  nursery.  This  is  a  good  idea  with  trees  that  are 
grown  from  cuttings,  so  as  to  get  a  new  set  of  roots.  I  have  made 
quince  culture  a  specialty,  and  have^  always  found  it  an  advantage  to 
plant  deep.  I  know  of  an  instance  where  a  yard  in  which  a  quince 
tree  stood,  was  filled  up  three  feet,  and  two  years  ago  the  tree  bore 
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fifteen  bushels  of  fruit.  Peach  trees  are  being  largely  planted  in 
New  Jersey,  and  are  proving  a  profitable  crop. 

Colonel  McFarland.  I  would  like  to  ask  Mr.  Smith  what  trimming 
he  recommends  after  the  third  or  fourth  year. 

Mr.  Smith.  We  cut  back  only  the  leading  branches.  When  eight 
or  nine  years  old  we  cut  back  into  the  old  wood,  so  as  to  force  a  young 
growth  of  wood  for  bearing. 

Mr.  Meech.  Cutting  back  the  branches  year  after  year  is  the 
cheapest  method  of  thinning  the  fruit. 

Mr.  Smith.  I  think  deep  planting  offers  some  advantage  in  keeping 
out  borers.   We  usually  hunt  them  in  May  and  October. 

Mr.  Satterthwait.  The  egg  which  produces  the  borer  is  never 
laid  earlier  than  June  1.  From  then  to  August  1,  and  they  never 
hatch  before  August.  It  is  best  to  examine  the  trees  two  or  three 
times  from  August  to  November.  If  not  removed  they  will  do  some 
injury  during  the  winter. 

Mr.  Van  Deman.  The  best  plan  is  to  bank  up"  the  trees  several 
inches  in  the  spring,  so  as  to  compel  the  insect  to  deposit  its  eggs 
higher  up.  By  digging  the  soil  in  the  fall  the  borers  can  easily  be 
found. 

Mr.  Engle.  There  are  methods  said  to  be  just  as  effective  that  are 
less  trouble.  Mr.  Hiller's  method  is  to  apply  a  wash  of  lime  and  cow 
manure.  It  is  claimed  the  eggs  will  not  develop  where  lime  is 
applied. 

Mr.  Satterthwait.  I  doubt  the  efficacy  of  this  remedy.  The  in- 
sect will  make  a  hole  and  deposit  its  eggs  under  the  whitewash. 

Mr.  Van  Deman.  Professor  Riley  says  homemade  soft  soap  is  the 
best  preventive  of  all  kinds  of  borers.  The  same  has  been  my  ex- 
perience. It  should  be  made  as  stiff  as  possible  and  applied  in  the 
branches,  where  the  rains  can  wash  it  down. 

Mr.  Engle.  Would  not  whale  oil  soap  do  ? 

Mr.  Van  Deman.  Professor  Riley  says  whale  oil  soap  is  no  better 
than  homemade. 

Mr.  Smith.  I  have  applied  all  these  remedies  and  still  have  a  few 
borers. 

Mr.  Satterthwait.  These  remedies  no  doubt  do  some  good,  but 
they  take  more  time  than  is  required  to  take  out  the  borers. 

Mr.  Engle.  I  think  at  a  former  meeting  Mr.  Smith  said  he  had 
cured  a  case  of  yellows.  Would  like  to  hear  from  him  on  that 
subject. 

Mr.  Smith.  I  believe  I  never  succeeded  in  effecting  a  cure. 

Professor  Scribner.  As  to  "peach  yellows,"  Commissioner  Colman 
has  the  subject  under  consideration,  and  if  an  appropriation  is  granted, 
the  matter  will  receive  the  attention  it  deserves.  The  range  of  the 
disease  is  a  wide  one,  and  the  question  is  now  before  Congress. 

Mr.  Van  Deman.  Colonel  Colman  and  self  have  frequently  discussed 
this  subject,  and  he  is  deeply  interested  in  it.  Prof.  Scribner  is  the 
micologist  of  the  department,  and  if  the  necessary  funds  are  provided 
the  matter  will  be  carefully  investigated.  There  can  be  but  little 
done  in  the  way  of  a  preventive  or  cure  for  yellows  until  the  predis- 
posing cause  is  discovered. 

Mr.  Engle.  One  of  the  first  evidences  of  the  disease  is  premature 
ripening  of  the  fruit,  and  when  it  has  reached  this  stage  the  tree  will 
never  recover.  There  are  doubtless  earlier  symptoms,  but  I  have  never 
noticed  them.   When  premature  ripening  of  fruit  occurs,  the  cambium 
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is  always  more  or  less  colored.  Prof.  Penhallow  claims  he  can  tell  the 
first  symptoms. 

Mr.  Meech.  The  first  visible  symptoms  are  premature  ripening  of 
fruit  on  one  or  more  branches  of  the  tree.  The  following  year  several 
other  branches,  or  the  entire  tree  may  be  thus  affected,  and  by  an- 
other season  a  number  of  trees  may  have  the  di&ease.  There  is  also  a 
peculiar  calico-like  mottling  on  the  surface  of  the  peach,  that  is  an  un- 
mistakable sign  of  yellows.  I  think  the  only  cure  is  to  dig  them  out 
and  make  a  bonfire  of  the  trees,  root  and  branch.  Some  three  years 
ago  a  writer  in  the  Maryland  Farmer  claimed  that  yellows  was  caused 
by  an  insect  on  the  tips  of  the  branches. 

Mr.  Satterthwait.  While  we  are  much  in  the  dark  as  to  the  cause 
of  the  disease,  there  is  no  doubt  as  to  the  symptoms.  We  would  like 
to  know  just  what  this  poison  is,  how  developed  and  transmitted  from 
tree  to  tree,  and  how  to  prevent  it. 

Mr.  Engle.  I  am  slill  pursuing  the  experiment  I  referred  to  at  our 
last  annual  meeting,  to  ascertain  whether  peach  when  budded  on 
plum,  will  take  yellows.  I  have,  for  the  fourth  time,  budded  from 
peach  trees  infected  with  yellows,  on  a  tree  of  Blackman  Plum,  but 
thus. far  neither  buds  nor  tree  upon  which  they  are  growing  show  any 
symptoms  of  the  disease.  I  propose  to  still  further  experiment  in  this 
direction. 

Mr.  Comfort.  Can  peach  be  grafted  on  plum  ? 
Mr.  Engle.  They  can  easily  be  budded,  and  I  suppose,  can  also  be 
grafted. 

Col.  M^cFarland.  These  are  valuable  facts  that  would  scarcely  have 
have  been  brought  out  through  set  speeches. 

Mr.  Meech.  I  wonder  how  many  of  our  members  know  the  moths 
of  the  peach  and  apple  borer  when  they  see  them  ? 

The  peach  borer  resembles  the  wasp  in  general  appearance,  and  has 
two  bands  around  its  abdomen. 

Mr.  Satterthwait.  I  have  never  seen  the  beetle  of  the  apple  borer, 
or  moth  of  the  peach  borer,  except  when  about  ready  to  come  out. 

Mr.  Van  Deman.  I  have  caught  both  on  trees. 

At  this  juncture  President  Cooper  arrived,  and  was  called  to  the 
chair.  After  a  brief  apology  for  not  getting  to  the  meeting  earlier,  he 
announced  that  he  was  ready  to  go  on  with  the  business  before  the 
society.  He  stated  that  he  had  a  communication  bearing  on  the  ques- 
tion under  discussion  from  Mr.  Hiller,  which  it  might  be  well  to  have 
read  now. 

The  following  paper  was  read  by  the  society  : 


Can  the  State  Horticultural  Society  endorse  the  claim  that  has  been 
advocated  within  a  few  years, "  that  peach  trees  grown  on  plum  stocks 
of  the  wild  goose  type,  are  free  from  the  attacks  of  the  borer  and 
exempt  from  the  yellows  ? " 

Should  this  claim  prove  correct  it  would  revolutionize  peach  grow- 
ing. As  far  as  the  borer  is  concerned,  I  think  the  claim  will  hold 
nearly  or  quite  good.    To  claim  that  they  will  be  yellows-proof, 
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smacks  a  little  of  .the  tree  agent.  There  appears  to  be  no  philosophy 
in  it.    Shakespeare  puts  it  into  the  mouth  of  one  of  his  characters : 

There  is  more  in  heaven  and  earth,  Horatio,  than  is  dreamt  in  your 
philosophy."  I  laid  philosophy  aside  and  last  spring  planted  one 
hundred  and  fifty' one-year-old  trees  that  wero  grown  in  Alabama. 
These  gave  as  much  satisfaction  in  health  and  vigor  of  growth  as  any 
peach  i  grew  in  my  forty  years'  experience.  That's  all  there  is  of  it 
so  far.  Will  from  time  to  time  report  progress.  Should  there  be  any 
gain  in  using  thtse  plum  stocks,  it  will  be  important  that  we  have  a 
strong  growing  type.  Wild-goose  seedlings  are  not  all  equally  strong 
growers.  The  Blackman  is  the  ideal.  As  I  never  saw  or  heard  of  any 
one  that  saw  the  fruit,  we  cannot  depend  on  raising  seedlings  from  it. 
The  Blackman  is  an  enormous  grower — outgrowing  the  peach.  Can 
it  be  grown  from  cuttings?"  A  Mr.  McLendon,  of  Thomasville,  Ga., 
offers  to  grow  plums  from  cuttings.  He  claims  to  have  grown  from 
ten-inch  cuttings,  planted  15th  of  last  March,  plants  from  three  to 
eight  feet  high,  and  that  seventy  or  more  per  cent.  grew. 

President  Cooper.  If  we  can  use  plum  stocks  on  which  to  work 
the  peach,  we  may  be  able  to  get  rid  of  ^'  yellows."  Would  like  to 
know  whether  anyone  has  had  experience  in  this  direction. 

Mr.  Satterthwait.  The  plum  is  not  safe  from  borers  and  I  doubt 
whether  it  will  be  free  from  yellows. 

Mr.  Van  Deman.  I  fear  anyone  expecting  to  grow  fruit  on  a  Black- 
man,  will  be  diappointed.  It  is  said  to  be  a  cross  between  peach  and 
plum,  and  is  probably  a  thoroughbred  mule." 

Col.  McFarland.  Would  not  peaches  budded  on  Blackman  plum 
be  longer  lived  ?   I  have  plum  trees  that  are  twenty-five  years  old. 

President  Cooper.  Mr.  Engle's  experience  thus  far  proves  that 
peach  budded  on  Blackman  plum  will  not  take  yellows. 

Col.  McFarland.  Probably  the  tree  is  not  so  liable  to  disease  and 
may  live  longer.  The  peach  does  not  often  live  longer  than  fifteen 
years. 

Mr.  Engle.  I  have  heard  of  peach  trees  fifty  years  old. 

Mr.  Satterthwait.  It  seems  the  older  trees  get  the  less  liable  they 
are  to  take  yellows. 

Mr.  CuLLEN.  At  what  age  do  they  usually  take  the  disease  ? 

Mr.  Satterthwait.  Generally  two  or  three  years  after  planting. 

Col.  McFarland  moved  that  the  usual  hours  for  meeting,  9  a.  m.,  2 
and  7:30  p.  m.  be  agreed  upon. 

Adopted. 

On  motion  adjourned. 
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EYEJ^mG  SESSION 


Quite  a  number  of  members  arrived  on  the  evening  trains,  and,  the 
meeting  was  not  called  to  order  until  7:45,  after  which  President 
Cooper  read  his  annual  address. 

To  the  Members  and  Friends  of  the  State  Horticultural  Association 

of  Pennsylvania : 

Once  more  it  becomes  my  duty  to  address  you.  Not  from  any  as- 
pirations of  my  own  do  I  assume  the  responsible  task,  but  from  an 
established  custom  it  seems  to  be  expected  that  your  chairman,  no 
matter  how  incompetent  he  maybe  to  prepare  the  manuscript, should 
have  his  annual  address ;  and  since  you  have  again  assigned  the  duty 
to  me,  I  shall  endeavor  to  fulfil  the  mission  to  the  best  of  my  ability, 
hoping  to  have  your  kind  indulgence  and  assistance  in  presiding  at 
thi?,  the  twenty-eighth  anniversary  since  the  organization  of  the  as- 
sociation. 

To  say  that  we  have  made  a  corresponding  progress  with  the  other 
trades  of  life,  in  the  now  more  than  a  quarter  of  a  century  since  the 
formation  of  the  little  band  that  organized  the  Fruit  Growers'  Society, 
would  be  presumptions  on  my  part;  and  yet,  with  all  the  horticultural 
science  that  has  been  disseminated,  are  we  to-day  any  better  able  to 
successfully  battle  the  enemies  of  fruit  culture  than  we  were  twenty- 
five  years  ago  ?  Are  our  orchards  more  productive  than  in  days  of 
yore  ?  Can  we  devise  the  means  to  successfully  grow  a  crop  with  in- 
sect enemies  and  climatic  influences  against  us  ?  Has  the  hybridiza- 
tion of  fruits  been  any  advantage  exceptin  the  multiplication  of  varie- 
ties ?  Are  our  fruit-houses  stocked  with  luscious,  home-grown  fruit, 
as  when  we  were  boys?  Then  it  was  no  uncommon  sight  to  see  fine 
Smokehouse,  Bellefleur  and  Fallawater  apples  in  perfection  long  after 
the  holidays.  Where  are  they  now  ?  These  were  followed  later  with 
fine,  crist)  Winesap  and  Gray  and  Red  Romanite  from  the  hole  in  the 
garden,  to  the  delight  of  the  small  boy  and  the  health  and  pleasure 
of  the  older  people.  I  do  not  wish  to  be  understood  that  we  have 
been  retrograding,  but  wish  to  make  the  comparison  with  the  present 
time.  Some  of  you  will  doubtless  say  the  sorts  referred  to  have  been 
supplanted  by  others  of  greater  merit.  Perhaps  they  have,  but  when 
we  want  them  the  worst  they  are  not  there.  I  do  not  wish  to  put  a 
gloomy  aspect  on  fruit  growing.  We  have  much  to  be  grateful  for; 
we  are,  notwithstanding  the  many  enemies  encountered,  blessed  with 
bountiful  crops.  Some  may  fail,  but  the  almost  endless  variety  of 
small,  as  well  as  the  larger  fruits,  fill  the  supply  to  the  gratification 
of  every  palate. 

We  meet  this  year  in  one  of  the  oldest  towns  of  the  American  re- 
public, its  history  dating  back  to  the  foundation  of  the  country.  With 
its  extensive  iron  and  other  manutacturing  industries,  its  rich  agricul- 
tural district  and  the  seat  of  the  Lehigh  University,  the  highly  intel- 
ligent community  who  have  grown  high  in  the  art  of  cultivating  fruits 
and  flowers  by  artificial  means.  We  have  great  cause  to  be  thankful 
that  our  lot  has  not  been  ^'cast  among  thorns."  Although  I  did  not 
have  the  pleasure  of  being  present  at  the  meeting  here  in  1880,  there 
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has  been  none  but  the  highest  praise  of  the  very  kind  and  cordial  re- 
ception at  that  time.  !•  therefore,  trust  that  our  mission  at  this  ses- 
sion will  be  a  renewal  of  the  friendly  interchange  of  ideas  and  expe- 
riences, and  that  we  may  be  able  to  give  as  well  as  receive  the  thought 
that  may  prove  a  mutual  beuetit. 

i^'ruit  culture  in  our  climate  is  one  of  the  most  precarious  industries. 
And  yet  our  existence  depends  upon  its  products.  The  increase  of 
insect  enemies  should  not  deter,  but  inspire  u^  to  greater  vigilance. 
Climatic  changes,  over  which  we  have  no  control,  may  sometimes  dis- 
courage, but  may  also  awaken  the  thought  that  enables  us  to  avoid 
total  failures.  The  health-giving  properties  of  our  fruits  are  essential 
to  our  organism.  Especially  in  the  temperate  and  torrid  zones,  more 
fruits,  and  less  oily  matter,  would  bring  comfort  to  the  body,  strength 
to  the  mind  and  tone  to  the  nerves.  It  is  a  mistaken  idea  that  fruit 
should  not  be  eaten  at  breakfast.  There  is  nothing  so  well  calculated 
to  correct  the  acid  secretions  as  a  cooling  subacid  fruit,  such  as  peaches, 
apples,  &c. 

We  have  cause  of  congratulation  in  the  establishment  of  "A  Na- 
tional Bureau  of  Pomology  "  by  the  government.  It  is  to  be  hoped 
that  much  good  may  result,  and  scientific  knowledge  disseminated  not 
attainable  from  any  other  course.  Although  the  appropriation  is  a 
meager  one,  it  is  sufficient  to  show  there  is  a  disposition  on  the  part  of 
Congress  and  the  officers  of  the  government  to  assist  in  the  horticul- 
tural as  well  as  the  agricultural  interest  of  the  country.  Let  us  hope 
with  the  strong  arm  of  the  nation  to  assist,  we  may  ere  long  be  able 
to  solve  the  troublesome  problem  of  peach  yellows.  The  distinguished 
pomologist,  Mr.  Van  Deman,  with  his  wide  and  varied  experience  in 
pomology,  eminently  qualifies  him  as  the  head  of  the  bureau.  The 
objects  of  the  bureau,  from  the  best  I  can  learn,  are  the  establishment 
and  maintenance  of  experimental  stations,  if  possible,  in  connection 
with  agricultural  colleges,  the  gathering  of  statistics,  the  investigation 
of  foreign  markets,  the  personal  examination  of  new  fruits,  the  estab- 
lishment of  a  cabinet  of  models  representing  fruits  as  grown  in  differ- 
ent States  and  sections  of  the  country.  It  is  now  to  be  hoped  that 
our  most  experienced  horticulturists  and  all  others  interested  in 
pomology  will  assist  and  cooperate  with  the  bureau  in  establishing  a 
line  of  experiments  that  will  in  the  near  future  be  a  beacon  for  success 
to  the  fruit  grower. 

The  thought  has  frequently  occurred  to  me  that  we  might  have  a 
State  Board  of  Horticulture^  or  a  State  Board  of  Agriculture  and 
Horticulture.  This  would  of  course  necessitate  the  appointment  of 
an  additional  or  assistant  secretary  to  the  very  efficient  and  courteous 
officer  now  filling  the  position  in  this  State.  The  consolidaMon  of  the 
two  branches  of  industry  into  and  under  one  head  could  not  conflict 
with  either.  Horticulture  is  but  a  higher  and  more  advanced  growth 
of  agriculture,  and  the  interest  of  both  so  identical  that  it  would  be 
impolitic  to  divide  them.  And  since  we  are  to  have  a  National  Bureau 
of  Pomology,  could  we  not  have  more  efficient  service,  more  intelli- 
gent and  better  conducted  experiments,  and  better  and  more  frequent 
reports  through  the  State  Board  than  by  any  other  means  ?•  There  is 
little  doubt  in  my  mind  that  this  matter  could  be  accomplished  with 
but  little  difficulty,  the  Assembly  being  now  in  session,  and  in  all 
probability  there  will  be  some  legislation  to  enlarge  the  workings  of 
the  State  Board  at  the  present  session.  The  interests  of  this  Com- 
monwealth, with  its  various  soils  and  many  advantages,  locations  in 
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altitude  for  successful  horticulture,  should  be  au  incentive  to  our  public- 
spirited  members  of  the  Legislature  to  foster  the  interest  of  pomology 
in  our  own  State.  We  have  thousands  of  acres  of  hillsides  now  grow- 
ing wild  in  scrub  timber  that  could  be  made  to  produce  tons  of  luscious 
grapes,  peaches,  strawberries  and  other  fruits  to  the  gratification  of  a 
hungry  populace,  who  hunt  the  markets  for  native,  but. are  compelled 
to  take  that  brought  from  other  States. 

New  factors  in  horticulture  are  constantly  making  their  appearance. 
We  have  new  avenues  of  exchange,  new  plants,  flowers  and  fruit,  new 
diseases,  insect  enemies  and  surprises  of  climate.  We  find  new  adap- 
tations for  old  things,  and  the  old  are  sometimes  resurrected  as  new. 
These  everchanging  conditions  of  horticulture  admonishes  all  who 
would  be  live  men  or  women  to  adopt  every  agency  for  the  enlarge- 
ment of  our  knowledge  of  the  facts  surrounding  us  and  of  the  wider 
relations  to  which  our  interests  extend.  There  is  within  our  reach  no 
single  agency  which  does  so  much  to  bring  into  public  view  the  results 
of  individual  research  as  the  organized  societies  of  the  times.  Horti- 
culture in  the  larger  definition  covers  a  wide  field.  It  has  outgrown 
the  restricted  definition  which  confined  it  to  the  garden.  The  modem 
horticulturist  has  taken  for  his  task  all  the  sciences  and  arts  which 
relate  to  the  garden,  orchard,  vineyard  and  forest.  It  relates  to  all 
that  embellishes  the  home,  the  farm,  the  park  and  the  public  highway, 
and  to  all  the  great  interests  therein.  Hence  it  becomes  our  duty  to 
embrace  all  the  means  within  our  grasp  to  enlighten  the  untiring  and 
ever  vigilant  pomologist  to  achieve  the  best  results  for  his  laboring 
care  and  industry. 

I  am  gratified  to  see  another  step  in  the  advancement  of  horticultu- 
ral interests,  by  enlisting  the  assistance  and  cooperation  of  the  finer 
elements  of  mankind  in  tbe  good  work.  Our  worthy  secretary  has 
prevailed  upon  our  western  friends  (who  have  heretofore  not  favored 
our  association  with  their  presence  except  at  long  intervals,)  to  give  us 
a  lady  essayist.  I  sincerely  hope  this  is  but  the  beginning  of  what  in 
the  future  will  encourage  the  ladies  to  aid  and  assist,  both  by  their 
presence  and  encouragement,  in  the  deliberation  of  various  subjects 
under  consideration.  Their  presence  itself  has  a  refining  influence. 
What  can  man  do  of  himself?  Life  would  scarce  be  worth  the  living. 
It  is  for  woman  that  we  toil ;  it  is  she  who  shares  our  sorrows  and  our 
joys,  and  it  is  she  who  assists  in  making  this  world  the  paradise  where 
there  are  no  forbidden  fruits.  Therefore  I  most  cordially  extend  the 
hand  of  companionship  and  welcome  the  being  that  ennobles  and  ele- 
vates the  meetings  of  our  association. 

Of  the  fruits  of  the  season  past  I  shall  have  but  little  to  say.  The 
ambitious  and  vigilant  chairman  of  the  general  fruit  committee  has 
so  exhaustively  gone  over  the  ground,  that  it  would  be  inadvisable 
for  me  to  attempt  to  add  anything  of  interest.  We,  as  usual,  have 
had  failures  and  successes,  disappointments  and  surprises — some  sec- 
tions blest  with  an  abundance  and  to  spare,  while  otherp  sparse  and 
imperfect.  One  of  the  most  unaccountable  features  to  me  is  the 
dividing  line  between  the  location  of  remunerative  crops  and  the  one 
of  almost  total  failure.  True,  cultivation,  fertility  enter  largely  into 
our  successes,  but  it  does  not  always  follow  that  he  who  tills  best  shall 
have  the  largest  yield.  It  matters  not  how  fertile  the  soil,  when 
climatic  influences  are  adverse.  So  much  depends  on  atmospheric 
conditions,  especially  when  the  trees  or  plants  are  in  bloom.  That 
although  all  the  other  requisits  are  complete,  total  failures  are  some- 
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limes  the  inevitable  result.  In  small  fruits,  the  greater  part  of  the 
eastern  section  of  our  State  had  an  exceptionally  large  crop.  The 
strawberry,  which  is  mainly  dependent  upon  rain  and  sunshine  at  the 
proper  time,  so  far  outstripped  itself  in  production  the  past  season  as  to 
surprise  the  growers  and  excite  exclamation  of  wonder  and  praise. 

A  feature  attracting  the  attention  of  some  of  our  most  practical 
orchardists  is  the  adoption  of  some  other  than  the  peach  root  as  a  pre- 
ventive of  the  yellows.  Some  of  our  southern  pomologists  have  rec- 
ommended the  Wild  Goose  plum,  or  others  of  the  Chickasaw  type,  as 
the  stock  to  be  used.  There  is  one  of  them  doubtless  has  all  the 
requisites  as  to  growth,  hardiness,  etc.,  but  seems  to  be  sadly  deficient 
in  productiveness.  I  allude  to  the  variety  known  as  the  Blackman." 
I  have  been  watching  and  nursing  one  on  my  own  grounds  for  several 
years  in  anticipation  of  at  least  getting  seed  for  stocks,  but  as  yet  it 
has  never  even  come  to  full  bloom,  although  every  season  full  of 
bloom  buds.  If  it  can  be  grown  from  cuttings,  as  has  been  asserted, 
and  the  percentage  of  loss  not  too  great,  we  yet  may  have  in  it  the 
proper  substitute.  Although  I  do  not  have  much  faith  in  the  enter- 
prise, I  shall  try  some  cuttings  under  glass  to  see  what  they  will  do. 
I  am  glad  to  know  that  the  experiment  is  attracting  the  attention  of 
some  of  our  most  practical  horticulturists,  who  have  planted  with  a 
view  to  test  the  fallacy  or  success  of  the  enterprise. 

The  prevalent  practice  of  amateur  orchardists  in  planting  new  and 
untried  varieties  that  are  only  known  to  the  originator  and  the  un- 
principled tree  agent,  whose  only  object  is  to  palm  off  worthless  goods 
at  fabulous  prices  to  the  unsuspecting  victim,  is  still  the  cry  over  our 
land.  The  fertile  brain  of  the  deceptive  vendor  is  always  on  the  alert 
to  devise  some  method  of  deception,  that  he  may  more  easily  turn  the 
tide  of  trade  to  his  benefit,  without  giving  a  proper  equivalent. 

I  cannot  refrain  from  my  admonition  of  a  year  ago,  to  discourage  . 
the  practice  of  experimental  planting  of  new  and  untried  varieties  of 
fruits  (and  particularly  apples)  to  the  exclusion  of  old  and  staple 
sorts.  I  fully  realize  the  folly  after  twenty  years  of  watchful  care  and 
waiting,  that  about  nine-tenths  of  the  new  novelties  are  either  of  little 
value  or  entirely  worthless.  Had  I,  in  my  orchard  of  eighty-five  trees, 
planted  three-fourths  of  it  in  sorts  of  known  excellence  in  my  neigh- 
borhood, I  would  now  be  able  to  reap  some  reward  for  my  labor- 
and  pains.  But  such  has  not  been  my  lot.  The  handsome  appear- 
ance and  quality  of  northern  and  western  grown  fruit  induced  me,  as 
it  has  many  others,  to  plant  the  more  largely  of  the  newer  kinds, 
never  for  a  moment  doubting  that  what  did  well  elsewhere  would  not 
succeed  here.  If  planters  would  at  first  observe  or  inquire  what  best 
suits  his  vicinity,  giving  the  preference  to  native  sorts  of  his  own  loca- 
tion, failures  would  be  less  prevalent.  Varieties  that  succeed  well  in 
the  valley  are  often  of  little  value  on  the  adjacent  hillside,  and  vice 
versa^  those  that  flourish  and  produce  in  a  limestone  region  may 
fail  entirely  in  a  sandy  shale.  Hence  I  conclude  that  the  only 
safe  guide  is  to  plant  good,  reliable,  tested  varieties  that  have  a  local 
reputation  in  your  immediate  section,  and  not  too  many  sorts,  for  it 
is  easier  to  sell  ten  barrels  of  one  good  kind  than  it  is  to  sell  as  many 
diff'erent,  and  I  assure  the  tree  peddler  will  soon  be  compelled  to  seek 
a  vocation  in  other  fields  of  labor. 

The  subject  of  issuing  a  catalogue  of  fruits,  has  been  discussed  at 
several  previous  meetings,  although  no  definite  action  has  been  taken. 
Such  have  been  adopted  by  other  State  societies  to  the  advantage  and 
3  HoRT.  Ass. 


34 


Agriculture  of  Pennsylvania. 


[No.  2, 


benefit  of  their  citizens.  The  formulation  of  a  list  suitable  for  all  sec- 
tions is  an  impossibility.  But  by  districting  the  State,  say  an  eastern 
and  western,  a  northern  and  a  southern  and  perhaps  a  central  or  mid- 
dle district  for  the  State  College.  With  the  merit  of  each  variety  voted 
upon  by  counties,  would,  in  my  judgment,  by  some  criterion  to  which 
planters  might  refer  for  information.  The  usefulness  of  this  associa- 
tion can  undoubtedly  be  augmented  by  the  unselfish  adoption  of  such 
a  list,  accompanied  by  some  general  information  of  how  and  what  to 
plant. 

In  Memoriam, — "  Father  time"  during,  the  last  year  seems  to  have 
laid  a  heavy  hand  on  several  of  our  most  honored,  most  endeared  and 
useful  members  Men  who  have  spent  active  and  useful  lives  in 
pomology.  Men  whose  public  spirited  benevolence  and  genial  dispo- 
sitions were  the  admiration  of  all.  Men  of  retiring  manners  whose 
companionship  and  hospitality  were  sought  far  and  wide,  for  the  field 
of  knowledge  they  embraced.  Men  whose  unselfish  dispositions  for 
the  good  of  mankind,  will  leave  living  monuments  to  their  praise. 
Men  whose  horticultural  experiments  have  been  examples  for  all  to 
observe  with  profit.  I  do  not  deem  it  necessary  to  refer  to  each  in  his 
individual  capacity  as  one  of  the  most  esteemed  members  has  kindly 
relieved  me  of  that  duty. 

The  increasing  desire  for  rural  home  and  home  adornment,  is  one  of 
the  pleasing  features  of  modern  horticulture.  Fine  lawns  laid  out  in 
ever-curving  walks,  and  grounds  dotted  with  forest  and  other  trees. 
Beds  of  well-trimmed  shrubberry  advantageously  located  to  break  the 
monotony  of  the  scene,  lend  their  beauty  and  fragrance  to  the  happy 
surroundings.  Borders  and  ribbon  beds  of  semi-tropical  plants  attract 
the  eye  to  the  beautiful  in  nature's  gilts,  and  charm  the  observer  from 
the  baser  thought  of  life.  Is  it  any  wonder  the  progressive  horticul- 
turist's untiring  zeal  should  seek  such  surroundings  to  rest  his  weary 
head  and  tired  brain,  when  the  fragrance  of  roses  and  the  linden  blend 
in  harmony  to  distill  the  essence  that  feeds  the  soul. 

In  conclusion  allow  me  to  extend  my  most  sincere  thanks  for  your 
kind  attention,  trusting  that  the  continuance  of  this  meeting  is  but  the 
rekindling  of  that  social  spirit  of  pleasure  and  profit  that  has  and  still 
prevades  since  the  organization.  It  is  my  great  desire  that  the  good 
work  go  on,  and  that  in  our  every  day  walks  of  life,  we  can  look  back 
to  the  meetings  and  the  pleasant  associations  connected  therewith,  as 
among  the  brightest  pages  in  our  history. 

Mr.  Thomas,  treasurer,  submitted  the  following  report,  which  was 
accepted  and  referred  to  an  auditing  committee  consisting  of  Messrs. 
l^artram.  Smith  and  McFarland,  who  subsequently  reported  it  correct 
and  satisfactory. 


ANNUAL  STATEMENT  OF  THE  TREASURER. 

(  Jeorge  B.  Thomas,  Treasurer^  in  account  with  the  State  Horticultural 
Association  of  Pennsylvaniu, 
1886.  Dr. 

To  cash  on  hand  as  per  report,   $420  79 

Jan.  20.  To  cash  for  annual  dues  of  members,  .  .  $154  00 
22.  To  cash  for  li  fe  member,  Edwin  W.  Thomas,  10  00 
29 1 

Oct  is'l       ^^^^      annual  dues  of  members,   .  .      16  00 
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Nov.  4.   To  cash  for  annual  dues,  per  E.  B.  Engle,  $14  00 
To  cash  for  postage  on  reports,  per  E.  B. 

Engle,   4  28 

10.   To  cash  for  annual  dues   1  00 


$199  28 


$620  07 


1886.        •  Ct. 
Jan.  20.   By  cash  paid  Thomas  J.  Edge,  librarian,  for 
exchange  on  books  from  Detroit,  Boston, 

Missouri  and  Kansas,   $4  00 

By  cash  paid  Cyrus  T.  Fox  for  freight  on 
reports,  postage, printing,  stationery,  &c.,     16  99 
21.   By  cash  paid  E.  B.  Engle  for  printing,  cir- 
culars, stationery,  express,  &c.,  ....      33  63 
By  cash  paid  E.  B.  Engle  as  salary  for  1885,     25  00 
By  cash  paid  Reuben  Goodhart  for  services 

as  janitor   2  50 

29.   By  cash  paid  F.  S.  Hickman  for  furnishing 
and  printing  100  postal  cards  as  notices 

to  members  for  dues   2  00 

Nov.  4.   By  cash  paid  E.  B.  Engle  for  express,  sta- 

tionerv,  printing  and  stamps,   41  70 

  125  82 

By  balance,   494  25 


_$^20_07 

1887.  ' 
J  an.  18.   To  cash  on  hand  in  Farmers'  National  Bank 

of  West  Chester,   $494  25 

Mr.  H.  C.  SxAVELY,  chairman  committee  on  nominations,  submitted 
the  following  report : 

Your  committee  on  nominations  beg  leave  to  report  the  following 
names  for  the  ensuing  year : 

President — Calvin  Cooper,  Bird-in-Hand. 

Vice  Presidents — Josiah  Hoopes,  West  Chester;  H.  M.  Engle, 
Marietta ;  E.  Satterthwait,  Jenkintown. 

Recording  Secretary — E.  B.  Engle,  Waynesboro'. 
Corresponding  Secretary — W.  P.  Brtnton,  Christiana. 
Treasurer — J.  Hibberd  Bartram,  Milltown. 
Librarian — Thomas  J.  Edge,  Harrisburg. 

Your  committee  would  further  state  that  they  would  have  reported 
^all  the  present  officers  for  re-election  but  for  the  urgent  request  of 
*the  present  treasurer,  Mr.  Thomas,  to  be  excused  from  longer  service 
as  treasurer  of  the  Society.  We  would  recommend  the  adoption  of 
the  following : 

Resolved^  That  the  thanks  of  this  Society  are  due  and  hereby 
tendered  to  George  B.  Thomas  for  his  long  and  efficient  sei'vices  as 
treasurer  of  the  same.  Henry  C.  Snavely, 

Joseph  W.  Thomas, 
Thomas  Rakestraw, 
Thomas  B.  Msehan, 
A.  S.  Shimbr, 

Committee. 
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The  resolution  was  unanimously  adopted. 

On  motion,  report  was  accepted  and  committee  discharged. 

President  Cooper.  I  had  hoped  I  would  be  relieved  from  serving 
further  as  your  president.  I  would  be  very  much  gratified  and  ask  as 
a  special  favor  that  some  one  else  be  nominated. 

Mr.  Engle.  I  am  sure  the  Society  is  not  disposed  to  relieve  Mr. 
Cooper,  and  I  trust  he  will  consent  to  serve.  I  move  the  secretary  be 
authorized  to  cast  the  ballot  of  the  members  present. 

The  motion  was  adopted  and  the  aforenamed  officers  were  elected. 

President  Cooper.  I  will  accept,  hoping  for  your  cordial  cooperation 
and  assistance. 

Next  in  order  is  the  report  of  general  fruit  committee,  but  in  the 
absence  of  Chairman  Fox  we  will  proceed  to  other  business. 

Mr.  Snavely.  At  the  afternoon  session  the  Hat<ih  bill  was  under 
consideration,  and  was  referred  to  a  committee  of  three  for  further 
action.    1  hope  the  chairman  is  ready  to  report. 

Mr.  Comfort.  As  chairman  of  said  committee  I  am  authorized  to 
report.  That  if  the  government  is  inclined  to  spend  some  money  for 
the  benefit  of  experiments  in  agriculture  and  horticulture,  the  move- 
ment has  our  approval. 

Col.  McFarland.  I  hope  we  will  endorse  the  report  of  committee. 
It  seems  that  this  bill  has  the  earnest  support  of  some  of  our  leading 
and  best  informed  agriculturists  and  horticulturists,  and  I  believe  it 
will  be  productive  of  good.  Every  State  in  the  Union  will  have 
facilities  for  gathering  statistics  in  the  same  line  and  we  cannot  help 
but  he  benefited.  I  hope  the  secretary  will  be  asked  to  correspond 
with  our  members  of  Congress  in  reference  to  the  passage  of  the  bill. 

For  the  benefit  of  those  who  were  not  present  at  its  first  reading, 
the  bill  was  again  read  by  the  secretary. 

Mr.  Engle.  If  Congress  is  willing  to  do  this  for  the  benefit  of 
agriculture  and  horticulture,  I  dont  see  why  we  should  not  en- 
dorse it. 

Judge  Stitzel.  Although  this  bill  is  not  quite  what  we  would  like, 
it  may  be  a  stepping  stone  to  something  better,  and  I  hope  we  will 
endorse  it  without  a  dissenting  voice.  I  think  we  should  also  have 
made  an  abstract  of  our  minutes  on  this  subject  and  forward  it  to  our 
members  of  Congress  from  Pennsylvania. 

President  Cooper.  This  bill  seems  to  be  the  beginning  of  a  good 
move,  and  while  it  may  not  be  perfect,  I  think  we  should  approve  it. 

Mr.  Meech.  Our  New  Jersey  Horticultural  Society  at  its  last  meet- 
ing, gave  this  bill  a  hearty  endorsement.  Our  agricultural  experi- 
ment station  is  in  charge  of  Kutger's  College. 

The  following  was  offered  by  Col.  McFarland  and  unanimously 
adopted. 

Resolved^  That  the  State  Horticultural  Association  of  Pennsyl-  • 
vania,in  annual  sessions  assembled,  cordially  endorses  House  bill  No. 
2933,  known  as  the  ^'Hatch  Experiment  Station  Bill,"  and  earnestly 
requests  the  Senators  and  Representatives  from  Pennsylvania  to  vote 
for  the  passage  of  the  same." 

On  motion  the  Secretary  was  directed  to  send  a  copy  of  the  reso- 
lution to  each  Senator  and  Representative  from  Pennsylvania. 

Mr.  HooPES.  Some  time  ago  the  president  of  this  society  requested 
me  to  prepare  a  few  lines  in  reference  to  deceased  members.  While 
I  would  have  preferred  that  some  other  member  had  undertaken  this 
duty,  I  have  done  the  best  I  could,  and  beg  to  offer  the  following. 
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IN  MEMORIAK. 

Never,  in  the  history  of  our  association  have  we  sustained  so 
great  a  loss  by  death,  as  in  the  past  year.  The  adage  that  "  death 
loves  a  shining  mark,"  has  been  dearly  exemplified  in  our  midst.  No 
less  than  five  of  the  originators  of  this  society,  all  of  whom  joined 
in  its  first  year,  have  passed  away  since  last  we  met  together.  A 
feeling  of  sadness  will  unconsciously  overspread  our  deliberations, 
as  the  memory  of  these  old  and  tried  associates  continually  rises  up 
before  us.  Their  places  will  indeed  be  difficult  to  fill.  Long  lives  de- 
voted to  the  study  of  nature,  so  eminently  qualified  them  for  the 
position  of  teachers,  that  their  fellow-members  in  common  with  hor- 
ticulturists everywhere,  cannot  but  mourn  the  dispensation  that  has 
removed  them  to  a  more  perfect  state  of  existence. 

It  is  a  beautiful  custom  that  places  on  record  a  grateful  tribute  to 
the  memory  of  a  life  well  spent;  not  alone  for  the  mere  purpose  of 
eulogizing  the  character  of  a  departed  friend,  but  to  accomplish  the 
higher  and  more  useful  service  of  handing  down  to  survivors,  the  ben- 
eficent example  of  a  valued  member  of  the  human  race.  The  lives 
of  these  friends  with  whom  it  has  been  our  good  fortune  to  associate 
in  past  years,  and  the  recollection  of  whose  good  deeds  we  so  fondly 
cherish,  were  so  closely  connected  with  the  work  in  which  we  as  a 
society  are  engaged,  that  their  now  vacant  seats  remind  us  of  the  ne- 
cessity there  exists  for  others  to  assume  the  responsibilities  which  they 
have  laid  down.  Their  work  on  earth  is  ended,  and  to  the  memory 
of  their  manifold  good  deeds,  the  lines  of  Whittier  are  especially  ap- 
propriate : 

"Give  fools  their  gold,  and  knaves  their  power, 

Let  fortune's  bubbles  rise  and  fall, 
Who  sows  a  seed,  or  grows  a  flower, 

Or  trains  a  tree,  is  more  than  all.'' 

Thomas  M.  Harvey  and  Samuel  W.  Noble,  two  exemplary  mem- 
bers of  the  religious  Society  of  Friends,  were  among  our  earliest  asso- 
ciates. When  the  idea  was  conceived  of  establishing  an  association 
for  the  advancement  of  horticulture  in  Pennsylvania,  they  were 
among  the  foremost  to  assist  in  the  work;  and  to  their  valued  aid  is 
largely  due  the  usefulness  of  this  society  in  its  younger  years.  Plain 
and  unassuming  in  their  intercourse  with  others,  they  pursued  the  even 
tenor  of  their  way,  leaving  as  their  brightest  legacy,  characters  that 
will  bear  the  strictest  scrutiny  in  everything  that  makes  a  man  hon- 
ored and  beloved.  Always  ready  to  lend  a  helping  hand  to  others, 
and  especially  to  the  young,  the  influence  of  their  example  will  have 
a  salutary  efiect  upon  those  whose  good  fortune  it  was  to  claim  them 
as  friends.  Although  simple  and  artless  in  their  demeanor — almost  to 
a  fault- — their  life-work  was  none  the  less  valuable.  It  was  a  striking 
coincidence  that  these  two  men,  eminent  in  their  own  loved  art,  and 
closely  connected  by  the  strong  bonds  of  friendship  and  congenial 
pursuits,  should  have  ended  their  lives  within  the  space  of  twenty- 
four  hours  of  each  other. 

Another  of  the  original  founders  of  our  society,  Jacob  B.  Garber, 
has  finished  his  work  on  earth  since  we  last  met  together.  In  the 
earlier  years  of  this  association,  our  aged  member  was  one  of  the  most 
prominent  in  his  endeavors  to  establish  our  infant  organization  upon 
a  prosperous  and  useful  basis. 

^  Notwithstanding  his  modest  demeanor  even  to  reticence  in  our 
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councils,  he  was  at  all  times  willing  and  anxious  to  lend  a  helping 
hand  to  others  with  less  opportunities  for  gathering  knowledge  than 
himself.  He  was  emphatically  a  life-long  student  of  horticulture, 
and  after  the  infirmities  of  age  had  necessitated  a  close  confinement 
to  his  home,  he  informed  the  writer,  he  was  always  with  his  friends 
in  spirit,  if  physicially  incapacitated  from  meeting  with  them  in  their 
annual  conventions."  Experimenting  with  new  fruits  was  a  favorite 
source  of  enjoyment,  as  well  as  of  great  practical  value  to  himself  and 
friends.  Of  grapes,  especially,  his  knowledge  appeared  to  be  endless, 
having  practically  tested  every  variety  of  consequence  that  had  been 
offered  to  the  public  for  the  past  half  of  a  century.  He  was  a  fluent 
writer,  and  his  frequent  and  always  interesting  letters  to  his  corres- 
pondents were  highly  prized.  In  this  particular  he  was  especially 
gifted;  and  the  depth  of  thought  and  wonderful  store  of  knowledge 
so  often  manifested  in  this  way  to  his  numerous  friends,  will  not  soon 
be  forgotten. 

Apollos  Walcott*  Harrison,  an  ex-president  and  member  of  our 
society  for  the  past  quarter  of  a  century,  was  one  of  the  most  useful 
and  indefatigable  of  our  associates.  Rarely  ever  missing  from  our 
conventions,  his  readiness  at  all  times  to  assist  others  with  his  rich 
fund  of  knowledge,  rendered  him  invariably  a  welcome  visitor.  Kind, 
genial  and  eminently  social  in  his  disposition,  he  made  hosts  of  friends 
where  others  would  have  failed.  Few  beyond  the  limit  of  his  inti- 
mate associates  knew  that,  although  comparatively  self-taught,  he 
possessed  a  wealth  of  scholarly  attainments  seldom  acquired;  and 
yet  withal,  his  modest  demeanor  and  plain  unobtrusive  manner  will 
long  endear  his  memory,  not  only  to  our  own  fraternity,  but  to  a  large 
circle  of  friends  everywhere. 

Mr.  Harrison  had  a  keen  perception  of  the  beautiful  in  nature  as 
well  as  in  art;  and  very  many  of  the  exhibitions  of  the  Pennsylvania 
Horticultural  Society  were  indebted  for  their  peculiar  charm  to  this 
pleasing  trait  in  the  lamented  secretary. 

He  was  thoroughly  conscientious  and  consistent  in  all  the  walks  of 
life.  Never  recommending  unto  others  what  he  did  not  honestly  be- 
lieve or  practice  himself;  nor  intrude  his  opinions  unasked  upon  his 
fellowmen.  It  has  been  the  privilege  of  the  speaker  to  know  him 
long  aiid  well,  and  with  this  intimate  knowledge  has  arisen  the  assur- 
ance that  his  circle  of  friends  has  been  benefited  by  his  life  and  ex- 
ample.  Of  him  it  may  be  truly  said : 


Philip  R.  Freas,  for  many  years  a  conspicuous  horticultural  writer 
and  editor,  was  among  the  first  to  evince  a  deep  interest  in  the  affairs 
of  our  society.  In  the  earlier  reports  of  our  conventions  may  be  found 
his  remarks  on  a  variety  of  topics  intimately  connected  with  pomology. 
A  defect  in  his  hearing,  as  well  as  failing  health,  prevented  his  at- 
tendance during  the  latter  years  of  his  life,  but  his  interest  in  our  work 
remained  unabated  to  the  last.  He  entertained  strong  convictions  of 
duty,  and  was  unyielding  in  his  hostility  to  deceptive  and  unprin- 
cipled men  and  measures. 

The  short  terse  articles  from  his  pen  on  various  subjects  were  al- 
ways to  the  point,  and  were  uninfluenced  by  fear  or  favor.  Strong  in 
his  friendships  to  those  whom  he  trusted  and  admired,  but  relentless 
in  his  censure  and  criticism  of  shams  and  pretentious  characters.  His 


"  None  knew  him  but  to  love  him, 
None  named  him  but  to  praise.'' 
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limit€d  but  carefully-tended  garden  was  a  never-failing  source  of 
pleasure  to  himself  and  friends,  for  here  in  a  small  way  were  his  nu- 
merous experiments  conducted  for  the  benefit  of  the  public  as  soon  as 
he  was  convinced  of  their  accuracy. 

As  a  slight  tribute  to  the  memory  of  our  late  fellow-membersi,  the 
following  resolution  is  respectfull}'^  offered :  * 

Resolved^  That  we  deeply  feel  the  loss  of  our  beloved  associates, 
Thomas  M.  Harvey,  Samuel  W.  Noble,  Jacob  B.  Garber,  Apollos  W. 
Harrison  and  Philip  R.  Freas,  and  desire  to  record  our  appreciation  of 
their  many  virtues  so  beautifully  displayed  throughout  their  useful 
lives.  The  cause  of  horticulture  had  no  warmer  advocates,  no  more 
devoted  adherents,  nor  more  truthful  exponents  than  these ;  and  we 
desire  to  extend  our  sympathy  to  their  respective  families  and  friends 
in  this  our  mutual  bereavement. 

We  have  experienced  an  additional  sense  of  bereavement  by  the 
recent  intelligence  of  the  death  of  our  illustrious  honorary  member, 
Marshall  P.  Wilder,  of  Dorchester,  Mass. 

In  referring  even  thus  briefly  to  his  eminent  life  and  services  I  sen- 
sibly feel  my  inability  to  perform  the  duty  in  an  acceptable  manner. 
He  was  one  of  the  few  men  of  our  time  of  whom  it  may  be  truly  said 
"that  a  nation  mourns  his  loss."  All  over  our  broad  expanse  of  coun- 
try, as  well  as  in  foreign  lands,  wherever  a  fruit  is  known  the  name  of 
this  honored  man  is  beloved  and  cherished. 

Seldom  has  any  one  attained  such  eminence  in  any  particular  line 
of  study,  and  perhaps  none  have  ever  left  behind  them  a  larger  circle 
of  friends  than  he.  As  president  of  the  American  Pomological  So- 
ciety, from  its  inception  to  the  day  of  his  death,  he  had  in  a  manner 
become  the  head  of  American  horticulture,  and  especially  in  the  no- 
menclature of  our  fruits. 

As  a  presiding  officer  he  was  remarkably  dignified,  courteous  and 
impartial  in  all  his  rulings,  invariably  commanding  the  respect  of  his 
fellow-members.  But  in  the  home-life  and  in  the  society  of  congenial 
friends  is  where  his  many  sterling  social  qualities  were  most  conspic- 
uous and  where  his  loss  will  be  the  most  keenly  felt. 

In  commemoration  of  the  services  of  our  distinguished  associate,  the 
following  resolution  is  respectfully  submitted : 

Resolved.  That  this  society  having  learned  with  deep  regret  of  the 
death  of  our  valued  honorary  member,  Marshall  P.  Wilder,  of  Dor- 
chester, Mass.,  we  desire  to  place  on  record  as  a  slight  tribute  to  his 
memory  our  appreciation  of  the  great  work  he  has  performed.  In 
this  bereavement  American  horticulture  has  met  with  an  almost  irre- 
parable loss,  and  pomology  in  particular  has  been  deprived  of  a  guide 
and  teacher  who  will  be  difficult  to  replace.  In  his  character  were 
united  attributes  which  made  him  a  shining  example  to  the  young 
men  of  our  land  and  a  kind,  genial,  warm-hearted  friend  to  those  of 
more  mature  years. 

As  participants  in  the  universal  sorrow,  we  tender  our  sympathy  to 
the  family  circle,  who  comprehended  above  all  others  his  character 
and  prized  his  worth. 


Mr.  Satterthwait.  As  chairman  of  said  commitiee,  I  would  state 
that  nothing  was  done,  and  that  we  have  prepared  no  written  report 
The  Pennsylvania  State  Agricultural  Society  did  not  seem  disposed 
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to  oflFer  any  inducements  for  making  a  display  of  fruits,  and  no  exhibit 
was  made  by  our  association. 

Judge  Stitzel.  In  our  meetings  heretofore  it  has  been  customary 
to  discuss  papers  and  reports  as  read,  and,  if  in  order,  I  will  now  refer 
to  some  points  that  have  been  suggested.  Our  president,  in  his  an- 
nual address,  referred  to  certain  varieties  of  fruiis  as  being  best 
adapted  to  special  localities.  At  the  meeetings  of  the  American 
Poraological  Society  the  various  fruits  are  marked  with  stars  to  desig- 
nate their  quality  and  value  in  different  localities.  I  think  that  some 
such  list  should  be  arranged  and  presented  at  our  next  meeting.  I 
would  suggest  that  our  secretary  be  requested  to  prepare  such  a  list. 

Mr.  Engle.  Before  that  is  put  as  a  motion  I  have  a  remark  to  make. 
Unless  we  divide  the  State  into  districts  we  can  hardly  arrive  at  any 
satisfactory  conclusion.  I  would  like  to  hear  Mr.  Van  Deman's 
views. 

Mr.  Van  Deman.  I  will  be  glad  to  offer  a  few  suggestions  on  this 
point.  The  object  in  preparing  such  a  list  is  to  get  some  reliable  in- 
formation for  the  benefit  of  persons  in  the  State  who  wish  to  plant. 
If  the  plan,  which  has  just  been  suggested,  of  starring  a  list  of  fruits 
is  attempted  to  be  carried  out  you  might  devote  a  whole  day  to  the 
work  and  not  get  half  through.  Many  of  your  Pennsylvania  horticul- 
turists are  not  here,  and  a  large  portion  of  your  State  is  practically 
unrepresented.  The  best  method  of  preparing  a  fruit  list  that  I  have 
seen  is  that  adopted  by  the  Kansas  Horticultural  Society.  The  State 
is  divided  into  three  districts — northern,  middle  and  southern.  Prob- 
ably in  your  State  you  would  need  but  two,  though  that  depends  upon 
your  soil  and  the  range  of  your  climate.  Your  secretary  could  prepare 
blank  forms  and  send  them  to  horticulturists  or  interested  parties  in 
every  county,  asking  them  for  lists  of  fruits  that  do  best  in  their  re- 
spective localities.  Each  correspondent  could  name  the  best  five 
varieties  of  summer  and  fall,  and  best  ten  varieties  of  winter  apples, 
and  so  on.  if  desired,  through  the  entire  list  of  fruits.  These  reports 
could  then  be  compiled  by  the  secretary,  and  the  result  would  be  a 
fruit  list  that  would  be  a  reliable  and  valuable  guide  for  every  section 
of  your  State. 

Mr.  Meech.  We  have  a  plan  similar  to  this  in  New  Jersey.  We 
have  a  vice-president  in  every  county  or  congressional  district,  who 
gets  the  views  of  his  neighbors  and  sends  them  in  a  condensed  form 
to  the  chairman  of  our  general  fruit  committee,  by  whom  they  are 
compiled  for  general  information  and  guidance.  These  reports  are 
looked  upon  with  great  favor  by  our  horticulturists. 

Mr.  Hoopes.  The  great  trouble  hitherto  has  been  to  get  reports  from 
the  different  counties.  At  the  first  meeting  of  this  society,  a  com- 
mittee consisting  of  one  member  from  county  represented,  was  appoint- 
ed to  prepare  a  general  fruit  list  for  the  State.  John  Rutter  was  chair- 
man of  said  committee,  and  although  circulars  were  sent  out  to  every 
county  the  committee  did  not  get  any  responses. 

Judge  Stitzel.  This  society  has  made  considerable  progress  in  this 
direction  in  recent  years.  We  are  generally  reaching  every  section 
of  the  State,  and  m  a  few  years  at  farthest,  will  have  a  correspondent 
at  least  in  every  county  of  our  Commonwealth.  I  accept  the  sugges- 
tions offered  by  Mr.  Van  Deman  and  hope  our  secretary  will  be 
authorized  to  prepare  the  necessary  blanks  and  gather  statistics  for  a 
complete  fruit  list  for  the  State. 

Mr.  Satterthwait.  No  subject  that  we  can  take  up  is  more  im- 
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portant  than  this,  but  judging  from  my  experience  in  the  past  as 
chairman  of  our  general  fruit  committee,  such  circulars  would  not 
receive  much  attention.  If  we  adopt  the  plan  of  the  ^'American 
Pomological  Society,"  we  have  enough  members  here  now  to  get  the 
sentiment  of  the  intelligent  fruit  growers  of  the  State.  A  fruit 
list  prepared  in  this  way  would  be  valuable  as  a  guide  and  could  be 
revised  from  year  to  year. 

Mr.  Engle.  I  have  urged  this  matter  time  and  again,  and  I  hope  to 
see  it  carried  out  in  some  practical  shape.  When  possible,  it  would 
be  best  to  get  the  views  of  several  horticultuiists  or  fruit  growers  in 
each  county. 

Mr.  HooPES  read  article  second  of  the  by-laws  to  show  that  same 
object  was  contemplated  at  the  organization  of  the  society. 

The  hour  of  adjourment  having  arrived  the  further  consideration  of 
the  subject  was  postponed. 


Business  was  resumed  at  nine  o'clock.  President  Cooper  called  the 
attention  of  the  members  to  a  handsomely  bound  volume  of  "the 
Horticultural  Art  Journal,''  published  at  Rochester,  N.  Y.,  and  pre- 
sented by  the  Editor,  T.  B.  Jenkins. 

On  motion  a  vote  of  thanks  was  unanimously  tendered  for  the  work. 

FUNGUS  DISEASES  OF  THE  GRAPE  VINE  AND  THEIR  REMEDIES. 

The  following  paper  was  read  by  Prof.  F.  L.  Scribner,  Micologist  of 
the  Department  of  Agriculture,  at  Washington,  D.  C. : 

Mr,  President  and  Oentlemen  of  the  State  Horticultural  Associa- 
tion of  Pennsylvania :  I  beg  leave  to  call  your  attention  to  the  work 
and  aims  of  the  Mycological  Section,  recently  establislied  ia  the 
Department  of  Agriculture  by  Commissioner  Coleman.  The  char- 
acter and  object  of  this  work  are  clearly  set  forth  in  the  Commis- 
sioner's report  to  the  President.    In  this  report  he  says : 

"Early  in  my  administration  I  found  that  the  Department  was  in 
constant  receipt  of  letters  from  agriculturists  and  fruit-growers  in  all 
parts  of  the  country,  earnestly  asking  for  information  on  matters  per- 
taining to  the  diseases  of  plants  caused  by  fungi,  and  especially  in- 
quiring for  remedies  that  would  enable  them  to  prevent  or  at  least 
check  the  losses  occasioned  by  the  parasites. 

"  From  results  already  obtained,  and  from  other  sources  of  informa- 
tion received  during  the  administration  of  this  branch  of  the  Depart- 
ment, we  may  safely  assume  that  the  value  of  the  corn  and  wheat 
annually  destroyed  in  this  country  by  diseases  induced  by  fungi  is  not 
less  than  $200,000,000.  The  potato  rot,  so  destructive  in  wet  seasons, 
caused  a  loss  in  1S85,  in  the  chief  potato- growing  Slates,  of  from 
ten  to  forty  per  cent,  of  the  entire  crop.  The  grape  vine  is  particu- 
larly subject  to  the  attacks  of  fungi.  Scientists  have  described  over 
two  hundred  species  found  upon  this  plant  alone.    Some  of  these,  as 
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the  mildew  and  black-rot,  are  particularly  destructive,  so  much  so 
that  grape  growing  has  ceased  to  be  profitable  in  many  localities  once 
noted  for  their  production  of  this  fruit,  and  hundreds  of  acres  of  vine- 
yards have  been  rooted  out  simply  because  of  a  lack  of  information 
respecting  the  nature  and  habits  of  these  parasites  and  the  means  to 
be  employed  in  preventin^c  their  ravages.  The  rust  of  the  cotton 
plant  is  another  fungous  disease  that  causes  incalculable  losses  to 
planters  of  the  cotton-growing  States.  The  orange  interests  in  Florida 
are  seriously  threatened  by  the  fungi  that  attack  this  tree,  over  one 
hundred  species  of  which  have  been  figured  and  described  by  Euro 
pean  mycologists.  The  apple  tree  has  its  peculiar  and  destructive 
parasites,  and  so  have  the  pear,  the  peach,  the  plum,  the  quince;  and 
so  also  have  the  small  fruits,  as  the  raspberry,  blackberry,  currant  and 
strawberry;  nor  are  our  garden  vegetables,  nor  the  plants  we  cultivate 
for  ornament  or  shade,  more  exempt  than  others  from  the  ravages  of 
these  diseases." 

Fully  appreciating  tBe  value  and  importance  of  information  on 
this  subject,  and  understanding  its  intimate  connection  with  the  in- 
terests of  horticulture  and  general  agriculture,  one  of  the  first  mat- 
ters, to  which  I  gave  attention  upon  assuming  the  duties  of  Commis 
sioner  was  this  question  of  the  fungus  diseases  of  plants.  The  life 
history  of  these  disease-producing  pests  has,  for  the  greater  part,  yet 
to  be  traced.  Careful  and  long-continued  observations,  both  in  the 
field  and  laboratory,  will  be  required  to  accomplish  this,  but  such 
work  is  necessary  if  we  wish  to  make  intelligent  application  of  reme- 
dies to  combat  these  evils.  We  have  to  learn  how  these  fungi  are 
distributed,  how  they  come  upon  or  enter  the  plants  they  infest,  what 
phases  of  development  they  pass  through — phases  often  more  com- 
plicated than  the  transformation  of  insects,  and  far  more  difficult  to 
trace — and,  finally,  how  they  maintain  their  existence  during  the 
season  of  winter.  This  work  has  been  accomplished  in  only  a  very 
few  cases. 

A  consideration  of  the  above  facts  will  satisfy  the  most  casual  ob- 
server that  the  field  for  labor  is  a  large  one  and  the  difficulties  con- 
nected with  the  work  of  investigation  necessarily  render  it  slow  of  re- 
sults, but  the  great  practical  value  of  these  results  when  attained,  will 
I  am  sure,  more  than  warrant  the  labor  spent  upon  them.  If,  for  ex- 
ample, through  these  investigations,  we  learn  how  to  effectually  pre- 
vent the  leaf  rust  of  the  cotton  plant,  or  the  yellows  of  the  peach,  the 
value  of  such  a  result  would  be  so  much  out  of  proportion  to  the  ag- 
gregate of  the  entire  annual  appropriation  made  to  the  Department, 
that  the  latter  would  sink  into  insignificance. 

During  the  early  part  of  the  present  season  circulars  were  distri- 
buted to  all  parts  of  the  country,  for  the  purpose  of  gaining  a  more 
exact  knowledge  of  the  range  and  extent  of  injury  occasioned  by  tne 
fungus  diseases  of  the  grape,  and  material  was  collected  and  plates  of 
illustrations  prepared  for  a  special  report  on  this  interesting  and  im- 
portant subject. 

This  report  has  just  been  issued,  and  I  take  pleasure  in  laying  it 
before  the  members  of  this  society.  In  this  report  much  space  is 
given  to  the  subject  of  remedies  for  the  diseases  enumerated,  and  it 
is  believed  that  the  chapters  contained  in  appendix  C,  in  which  a  de- 
tailed account  is  given  of  the  experience  of  French  and  Italian  vine- 
yardists  in  combating  the  downy  mildew,  will  be  found  interesting 
and  valuable  to  American  grape  growers. 
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Not  included  in  this  report  are  the  experiments  of  Messrs.  Millardet 
and  David  during  the  past  season  ( 1886 )  at  Dauzac  and  Beaucaillou. 
These  experiments  are  especially  instructive.  Eighteen  remedial 
mixtures,  dry  and  fluid,  were  tried  very  carefully,  with  the  necessary 
control  experiments.  The  experimental  fields  covered,  in  all,  about 
five  acres.  The  results  obtained  are  given  in  the  table  before  you. 
It  will  be  seen  that  the  most  completely  productive  substances  were : 
(1)  The  copper  mixture  of  Gironde;  (2)  Davids'  powder;  (3)  Pode- 
chard's  powder;  (4)  a  mixture  of  sulphate  of  copper  and  plaster; 
(5)  cupric  steatite  (a  bluish-white,  unctious  powder,  composed  of 
steatite  and  sulphate  of  copper) ;  and  (6)  sulphatine  (  a  secret  mix- 
ture of  sulphur,  lime,  sulphate  of  copper  and  plaster). 

The  formula  of  the  copper  mixture  of  Gironde,  with  instructions  for 
its  use,  are  given  in  my  report,  pp.  15  and  16. 

David's  Powder  is  thus  prepared  :  Slake  66  pounds  of  lime  in  the 
least  possible  amount  of  water,  and  dissolve  17^  pounds  of  sulphate  of 
copper  in  the  smallest  quantity  of  water  necessary, to  effect  its  solu- 
tion. Mix  the  latter  with  the  lime  when  it  is  completely  cooled. 
Let  the  compound  dry  in  the  sun,  then  crush  and  sift  it,  when  it  is 
ready  for  use. 

Podechard's  Powder:  Preparation,  &c.,  fully  described  on  p.  81  of 
my  report. 

Plaster  and  Sulphate  op  Copper:  Is  composed  of  66  pounds  of 
plaster  and  17  pounds  of  sulphate  of  copper.  The  copper  salt  is  dis- 
solved in  the  least  possible  amount  of  water  and  then  poured  upon 
the  plaster.    Mix  thoroughly,  dry  in  the  sun,  crush  and  sift. 

AuDOYNAND  PROCESS  (£au  celests) :  A  liquid  remedy,  strongly 
recommended  by  some,  is  prepared  as  follows :  In  a  stoneware  or 
glass  vessel  a  gallon  of  warm  water  is  poured  upon  two  pounds  of  sul- 
phate of  copper,  which  are  stirred  with  a  wooden  or  glass  rod,  to 
hasten  solution.  When  cooled,  a  pint  and  a  half  of  commercial  am- 
monia is  added.  Dilute  to  44  gallons,  and  apply  with  any  suitable 
spraying  device. 

The  use  of  lime  and  lime  with  sulphate  of  copper,  for  mildew,  gave 
such  excellent  results  in  European  vineyards  in  1885,  that  the  com- 
missioner deemed  these  remedies  worthy  of  extended  trial  in  this 
country,  and  for  this  purpose  distributed  last  May,  a  circular  giving 
their  composition,  and  earnestly  requesting  that  one  or  more  of  them 
be  tried  and  the  results  obtained  reported  to  the  Department.  Three 
thousand  of  these  circulars  were  distributed,  and  there  is  reason  to 
believe  that  many  made  a  trial  of  some  of  the  remedies  proposed,  but 
I  regret  to  state  that  few  responded  to  the  request  that  the  results  of 
the  trials  be  reported.  It  is  hoped  that  another  season  there  will  be 
a  more  hearty  cooperation  between  the  vineyardists  of  the  country 
and  the  Department  in  this  work. 

I  will  take  the  liberty  to  read  the  report  made  by  one  correspond- 
ent under  date  of  December  28,  which  is  as  follows : 

On  June  13th  I  sprinkled  lime  water,  as  directed  in  No.  2,  of  in- 
structions, upon  one  acre  of  Catawbas,  about  one  thousand  vines. 
There  was  a  heavy  rain  on  the  24th,  washing  the  lime  from  the  foliage. 
The  weather  became  quite  hot,  so  on  the  28th  I  again  sprinkled  the 
vines.  No  perceptible  advantage  over  vines  alongside  not  treated. 
Also  upon  four  hundred  vines,  both  upon  foliage  and  on  ground  under 
vineyard  rows,  I  sprinkled  air-slacked  lime  June  7, 14,  22,  July  6,  23 
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and  Au^st  9,  with  but  very  slight  beneficial  results,  if  any.  I  im- 
agined the  wood  ripened  somewhat  better  than  upon  untreated  vines. 

Sulphate  of  copper  and  lime  was  applied  as  directed  in  remedy  No. 
3,  with  results  that  convince  one  that  with  the  proper  application  this 
remedy  will  prove  more  beneficial  than  any  thing  yet  known  here  for 
mildew  and  black-rot.  Fourteen  vines  were  selected,  eight  together, 
the  balance  in  different  parts  of  vineyard — twelve  Catawbas  and  two 
Noah. 

The  first  application  was  made  June  14,  spattering  the  foliage  very 
thoroughly.  There  was  considerable  rain  on  the  20th  and  2l8t  inst., 
not  entirely  washing  the  leaves  clean.  On  the  22d  made  a  second  ap- 
plication. First  mfldew  was  observed  on  the  22d  of  July.  On  the 
23d  I  again  put  on  the  sulph'ite  of  copper  and  lime  mixture,  although 
the  previous  application  was  yet  quite  perceptible  upon  the  foliage. 
Of  the  vines  so  treated,  not  one  was  affected  by  either  mildew  or  rot ; 
the  foliage  holding  its  natural  color  long  after  that  on  other  vines  had 
become  brown  and  seared ;  the  wood  and  grapes  ripened  thoroughly.  A 
Noah  vine,  upon  which,  for  several  years  the  berries  had  rotted  more 
or  lees,  and  dropped  from  the  cluster  about  the  time  of  ripening,  bore 
this  season  over  forty  pounds  of  grapes  of  good  quality. 

The  coming  season  I  will  give  this  remedy  a  more  thorough  trial, 
feeling  satisfied  that  it  will  prove  effectual  if  applied  in  time.  My  im- 
pression is  that  two  applications  would  be  ample,  the  first  soon  after 
bloom  or  first  indications  of  mildew,  the  second  about  the  middle  to 
last  of  July. 

I  also  treated  sixty  Catawbas  with  a  preparation  made  as  follows  : 
Dissolve  one  pound  of  sulphate  of  copper  in  two  gallons  of  water;  in 
another  vessel,  slack  four  pounds  of  lime  in  the  same  quantity  of 
water,  then  mix  these  together  thoroughly.  The  advantage  was  the 
preservation  of  the  foliage  in  a  healthy  condition  in  a  marked  degree 
over  vines  untreated. 

Bush  &  Son  &  Meissner,  of  Missouri,  state  that  "  we  have  tried  all 
the  remedies  recommended  in  your  circular,  and  find  that  designated 
as  No.  3,  to  be  the  best.  We  are  continuing  to  apply  this  mixture  of 
lime  with  dissolved  sulphate  of  copper  (not  too  strong,)  with  confi- 
dence in  its  good  results. " 

Another  correspondent  states  that  he  has  used  Podechard's  powder 
(No.  4)  with  marked  benefit. 

This  report  on  the  fungus  diseases  of  the  grape  vine  is  the  first  fruits 
of  the  mycological  section.  In  the  next  annual  report  of  the  depart- 
ment will  be  given  an  abstract  of  that  portion  of  this  report  relating 
directly  to  the  vine  diseases  with  additional  remarks  on  remedies. 
There  will  also  be  chapters  on  the  potato  rot,  orange  leaf  scab,  celery 
leaf  blight,  grass  fungi,  pear  blight,  etc. 

Material  is  now  being  collected  for  an  extended  report  on  potato 
rot  and  also  for  reports  on  apple  scab,  strawberry  rust,  raspberry  cane 
rust  and  several  other  plant  diseases.  I  need  not  speak  here  of  the 
importance  of  the  work;  none  can  appreciate  that  more  fully  than 
yourselves.  I  only  desire  to  add  that  the  establishment  of  this  branch 
in  the  department  with  the  view  of  promoting  the  interests  of  horti- 
culture is  directly  due  to  the  efforts  of  the  present  commissioner.  He 
invites  your  cooperation  and  it  is  hoped  that  all  will  unite  in  lending 
their  aid  to  the  work. 

On  motion,  a  vote  of  thanks  was  tendered  Professor  Scribner  for  liis 
able  and  instructive  essay. 
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Professor  Scribner.  I  might  state  in  addition  that  Mr.  High,  of 
Ohio,  reports  that  vines  treated  in  this  way  had  neither  mildew  nor 
rot. 

Colonel  McFarland.  When  should  these  preparations  be  applied  ? 

Professor  Scribsbr.  These  remedies  are  preventive  and  should  be 
applied  before  the  fungus  develops.  When  it  has  once  obtained  a 
foot-hold  it  is  likely  to  stay,  but  its  spread  can  be  checked.  The 
spores  germinate  readily  in  water  or  moisture  and  develop  in  a  few 
hours.  If  we  could  shelter  our  vines  from  moisture  we  would  have  no 
trouble  with  mildew.  This  is  not  possible,  so  we  must  use  some  ap- 
plication as  a  preventive.  It  is  also  a  good  plan  to  destroy  the  leaves 
by  burning.  They  should  not  be  used  for  compost  or  fed  to  stock  as 
the  spores  will  pass  through  the  digestive  organs  without  being  de- 
stroyed. Black  rot  confines  itself  to  the  berries  and  produces  several 
kinds  of  spores,  developing  usually  in  May  or  J une.  Powdery  mildew 
has  a  difi*erent  habit,  as  it  grows  on  the  surface  of  the  leaves  and  ber- 
ries and  is  more  easily  prevented  by  applications  of  Sulphur.  Where 
the  ground  temperature  ranges  from  one  hundred  degrees  upward 
sulphur  will  be  effective.  At  seventy-five  degrees  it  will  do  little 
good  and  at  sixty  degrees  it  is  of  no  account. 

Mr.  Engle.  With  us  the  "  thrip"  or  "leaf  hopper"  is  one  of  the 
worst  enemies  we  have  to  contend  with,  and  if  these  remedies  would 
destroy  them  they  would  be  of  two  fold  value. 

Mr.  Brinton.  Are  there  not  other  kinds  of  mildew? 

Professor  Scribner.  These  are  the  two  varieties  of  mildew  that 
attack  the  grape  vine.   There  are  no  others  that  are  of  much  account. 

The  following 


was  then  read  by  the  chairman,  Colonel  George  F.  McFarland,  of  Har- 
risburg. 

Admonished  of  the  necessity  of  brevity,  your  Committee  on  Orchard- 
ing, leaving  to  your  excellent  General  Fruit  Committee  a  review  of 
the  fruit  crops  of  the  past  year,  and  passing  by  several  interesting  in- 
quiries, propose  to  address  itself  directly  to  the  most  practically  im- 
portant question  to  all,  viz  : 

Can  orcharding  be  made  a  financial  success  in  Pennsylvania?  And, 
if  so,  what  shall  we  do  to  secure  that  success.  This  has  always  been 
an  important  inquiry  to  Pennsylvanians,  but  its  importance  is  largely 
increased  in  recent  years.  Grain  is  now  raised  on  the  rich  prairies  of 
the  West  and  transported  through  our  State  to  the  sea-board  cities  at 
lower  prices  than  Pennsylvania  farmers  can  produce  it  with  profit  on 
land  harder  to  work  and  costing  so  much  for  fertilizers.  The  rejuve- 
nated South  is  capturing  the  profits  that  used  to  be  made  by  the  wide- 
awake market  gardeners  on  early  vegetables  and  small  fruits.  The 
West  has  been  regulating  the  price  of  cattle  and  cured  meats  by  the 
cost  of  producing  them  on  prairie  grass  and  cheap  gram  with  ruin- 
ously cheap  through  freights.  It  is  now  going  further  and  supplying 
ready  dressed  fresh  meats,  cheapened  by  the  machinery  that  organ- 
ized capital  can  command.  Thus  are  the  sources  of  profitable  em- 
ployment by  our  farmers  being  lessened  on  all  sides.  It  is,  therefore, 
specially  important  to  inquire  what  branches  of  industry  can  be  made 
to  pay  in  our  State,  and  our  farmers  should  be  willing  to  promptly 
take  hold  of  any  new  source  of  profitable  industry. 
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After  veiy  thoroughly  studying  the  whole  question  and  examining 
the  facts  much  more  fully  than  can  be  explained  within  the  compass 
of  a  short  report,  your  committee  claim  with  great  positiveness  that 
"orcharding  can  be  made  financially  successful  in  Pennsylvania,"  lor 
the  following  among  many  other  reasons: 

1.  The  broken,  rolling  character  of  the  surface  of  the  State  favors 
fruit  culture.  Every  township  and  almost  every  farm  has  its  well- 
drained  slopes,  with  suitable  subsoil  and  exposure  for  growing  some 
variety  of  fruit  with  profit. 

2.  The  location  of  theS.ate  in  the  sisterhood  of  States  favors  it. 
Lying  between  forty  and  lorty-four  degrees  of  north  latitude,  and  pro- 
tected from  the  blizzards  of  the  West  by  mountain  ranges  and  hills, 
extremes  of  climate  and  storms  are  not  as  great. 

3.  The  experience  of  skillful  fruit  growers  proves  it.  Very  little 
attention  has  been  paid  to  skillful  fruit  culture  in  Pennsylvania  as 
compared  wit^i  other  more  successful  States.  But  perhaps  every 
county  has  its:  successful  fruit  raisers.  These  are  men  who  have  put 
to  the  raising  of  some  one  or  more  kinds  of  fruit  the  same  skill  and 
means  that  bring  success  in  other  avocations  of  life.  The  writer  could 
fill  page  after  page  with  names  and  facts  to  prove  this  if  it  was  thought 
necessary.  Perhaps  every  one  who  hears  this  can  recall  successes  in 
raising  profitably  small  fruits,  grapes,  peaches,  pears,  apples,  plums, 
or  quinces,  while  some  of  our  veterans  have  been  successful  with  all. 
These  successes  have  been  achieved  in  all  parts  of  the  Slate,  on  all 
kinds  of  soil  and  with  every  exposure.  Indeed,  so  varied  have  been 
these  conditions  that  every  locality,  soil  and  exposure  has  its  special 
advocates,  showing  that  skillful  culture  will  secure  success  under 
widely  different  conditions. 

Many  other  reasons  might  be  advanced  but  must  be  omitted  for 
want  of  space.  We  fully  believe  there  is  nothing  in  locality,  soil  or 
climate  that  prevents  Pennsylvania  from  becoming  one  of  the  most 
successful  fruit  growing  States  in  the  Union. 

But,  if  what  is  here  claimed  is  correct,  why,  we  are  asked,  "  does 
fruit  culture  fail  to  be  financially  successful  in  our  State  ? "  We  deny 
that  it  does  fail.  We  claim  that  those  engaged  in  fruit  culture  in 
Pennsylvania  meet  with  as  full  a  measure  of  financial  success  as  the 
same  means,  attention  and  skill  would.have  secured  by  any  other  use 
of  the  same  amount  of  land.  Success  and  failure  are  the  results  of 
the  same  inexorable  laws  in  every  avocation  in  life ;  persistent  indus- 
try and  skill  in  the  use  of  the  necessary  means  bring  success.  It  is 
because  these  are  so  rarely  applied  to  fruit  growing  that  it  does  not 
pay.  In  fact,  fruit  growing  as  a  distinct  branch  of  business  lor  profit, 
has  as  yet,  scarcely  a  foothold  in  Pennsylvania.  Most  farms  and  resi- 
dences have  trees  and  vines  planted  for  home  use,  which  are  allowed 
to  die  or  overcome  difficulties,  and  do  well  or  ill,  as  they  may,  with 
the  little  or  no  attention  given  them ;  and  then  failure  or  success 
proves  nothing.  The  few  who  have  gone  into  it  as  a  business  have 
been  pioneers  who  have  had  to  learn  by  expersence,  and  pay,  some- 
times, very  dearly  for  that  experience.  Those  who  continue  until 
they  acquire  the  same  degree  of  knowledge  in  this  business  that  is 
necessary  to  secure  success  in  other  branches  of  business,  and  apply 
the  same  business,  principles,  are  sure  to  succeed.  The  others  are 
certain  to  fail.  • 

What  then  shall  we  do  to  secure  financial  success  in  fruit  raising 
in  Pennsylvania?" 
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We  answer,  make  it  a  business,  and  apply  to  it  the  same  attention, 
skill  and  means  as  successful  business  men  do  to  other  branches  of 
business.  With  these  success  is  sure  to  follow  ;  without  no  one  has  a 
right  to  expect  success. 

To  particularize  we  say : 

1.  Unless  you  possess  the  necessary  knowledge  and  experience,  em- 
ploy skilled  labor  as  men  do  in  mechanical  and  mercantile  enterprises. 
This  is  as  yet  very  scarce,  and  the  sooner  more  attention  is  given  to 
securing  means  of  instruction  for  young  men  desiring  to  follow  this 
business  as  a  profession,  the  better.  Why  should  not  this  association  > 
move  in  the  matter  ? 

2.  Decide  what  kind  of  fruit  will  best  suit  your  locality,  ground, 
means  and  skill. 

3.  Select  a  well  drained  slope,  not  too  much  exposed  and  in  a  fair 
state  of  cultivation.  This  and,  after  treatment  are  more  important 
than  the  kind  of  soil.  Dig  large  and  deep  holes,  fill  on  the  top  soil 
first  and  plant  a  little  deeper  than  the  tree  stood  on  the  nursery. 

4.  If  for  profit,  select  a  few  varieties  of  healthy  fresh  trees  direct 
from  the  nursery,  known,  to  be  hardy,  productive  and  salable.  Except 
for  j'amily  use,  ten  acres  of  one  variety  is  more  profitable  than  of  any 
other  number  of  varieties.  Fifteen  acres  of  Baldwins  made  the  Miller 
Brothers,  of  New  York  rich. 

5.  Cultivate  as  you  would  your  potato  or  corn  crop,  examine  your 
trees  three  times  a  season  for  the  borer  and  other  enemies,  wash  them 
twice  with  soap  suds  or  other  substitute. 

6.  Pick  and  handle  fruit  carefully  and  grade  it  carefully  before 
marketing.  More  money  will  be  gotten  for  the  fine  fruit  if  the  cullings 
are  thrown  away,  than  if  all  is  sold  together. 

7.  If  fruit  is  plenty,  keep  yours  till  the  glut  is  over.  The  greatest 
sources  of  failure  to  make  fruit  culture  pay  is  in  handling,  grading, 
preserving  and  marketing  the  fruit.  Half  a  crop  well  handled  and 
sold  when  the  market  wants  it,  will  pay  well ;  while  a  full  crop  rushed 
into  market  in  the  usual  way  when  it  is  overstocked,  will  leave  no 
profit. 

8.  Fruit  caves,  cellars  or  houses  of  some  sort,  the  more  perfect  the 
better,  are  absolutely  necessary  to  success,  and  farmers  and  fruit 
growers  must  combine  to  sectire  them.  Egg  packers  and  butter 
packers  and  fresh  meat  dealers  understand  this.  They  secure  refrig- 
erator cars  for  shipping  also,  and  they  coin  money  in  simply  handling 
and  marketing  these  products,  while  the  producers  who  have  not 
these  conveniences,  must  just  take  what  they  are  ofi'ered.  Without 
means  of  preserving  and  skill  in  handling  fruits,  the  grower  is  subject 
to  the  same  loss. 

Your  committee  see  no  reason  for  discouragement.  Fruit  grown  in 
Pennsylvania  is  not  now  a  profitable  business  we  admit,  but  it  can 
and  should  be  made  so.  The  nearness  of  good  markets  fully  makes 
up  for  any  advantages  other  States  may  have  over  us.  To  follow  the 
few  brief  suggestions  here  given,  witlf  the  pluck,  intelligence  and  skill 
that  Pennsylvanians  bring  to  other  business  enterprises  will  bring 
success  and  place  our  State  in  the  van  of  successful  fruit  producing 
States,  where  it  by  rights  ought  now  to  be. 


Respectfully  submitted. 


George  F.  McFarland, 
Chairman. 
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President  Ooopbr.  This  is  a  very  able  report  and  is  now  open  for 
discussion. 

Mr.  Satterthwait.  The  report  is  very  complete  and  I  don't  think 
needs  any  discussion. 

Mr.  Engle.  If  the  horticulturists  of  this  State  could  realize  the 
amount  of  fruit  we  import  I  think  much  more  would  be  planted. 

Col.  McFarland.  I  have  watched  this  matter  closely  in  Harrisbur^, 
and  know  several  dealers  who  import  thousands  of  barrels  of  apples 
annually  from  New  York.  It  is  clearly  our  own  fault.  We  don't  raise 
wheat  and  fail  to  garner  it,  but  we  do  raise  apples  and  fail  to  properly 
utilize  them. 

Mr.  Moon.  The  report  of  Orcharding  Committee  is  very  complete, 
especially  the  part  referring  to  the  keeping  of  apples.  I  know  parties 
who  bought  apples  last  fall  at  forty  cents  per  bushel  and  who  could 
have  doubled  their  money  before  Christmas. 

Mr.  Comfort.  Fruit  in  Bucks  county  was  a  total  failure  last  fall. 
This  is  why  party  referred  to  went  abroad  to  buy  apples. 

Col.  McFarland.  We  plant  too  many  varieties.  If  we  would  plant 
one  hundred  trees  of  a  kind  we  would  do  better.  It  does  not  pay  to 
gather  a  few  here  and  there,  and  fruit  packers  will  not  buy  them.  I 
am  ashamed  to  say  that  I  have  over  five  hundred  trees  and  I  don't 
know  how  many  varieties. 

Mr.  Longsdorp.  The  paper  just  read  is  a  very  important  one.  We 
have  had  an  enormous  apple  crop  in  Pennsylvania  the  past  year,  es- 
pecially in  the  central  and  eastern  portions,  but  what  have  we  to  show 
for  it  now  ?  I  don't  know  of  an  instance  where  the  grower  has  profited 
by  his  enormous  crop.  It  has  been  truly  said  we  have  no  commercial 
orchards  and  we  grow  too  many  varieties.  Many  of  our  orchards  have 
but  one  or  two  varieties  that  are  desirable  for  shipping,  and  some  have 
not  enough  good  winter  apples  to  justify  a  merchant  in  barreling  and 
shipping  them.  Excepting  the  York  Imperial,  most  of  the  fruit  was 
either  allowed  to  waste  upon  the  ground  or  made  into  cider  and  apple- 
jack. We  can  succeed  if  we  go  into  the  business  in  the  proper 
way.  In  some  sections  people  are  awakening  to  the  proper  method 
and  are  making  it  a  success.  As  to  quality,!  believe  Pennsylvania 
can  produce  as  good  fruit  as  is  grown  anywhere. 

Mr.  Satterthwait.  The  reason  apples  did  not  pay  in  our  locality 
was  owing  to  the  drouth.  We  had  no  rain  for  two  months,  causing 
the  fruit  to  drop  prematurely,  and  we  lost  three-fourths  of  it  in  that 
way.    What  we  secured  has  kept  all  right. 


Judge  Stitzel.  As  chairman  of  this  committee  I  am  sorry  to  say  I 
have  not  had  time  to  prepare  a  written  report. 

There  is  no  longer  any  doubt  as  to  the  success  of  refrigerator-houses 
if  properly  constructed  and  managed.  There  are  several  in  operation 
in  the  city  of  Reading,  and  they  are  proving  profitable  both  to  the 
owners  and  users. 

At  our  last  annual  meeting  a  committee  was  appointed  to  visit  some 
of  the  Reading  fruit  houses  and  submit  a  report  of  their  observations. 
I  have  also  visited  a  number  during  the  interum.  and  have  found  a 
great  difference  in  style  and  methods  of  construction.  Have  found, 
however,  that  small  houses  are  not  generally  a  success.  Have  found 
them  costing  from  $300  to  $10,000.    I  have  drawings  of  two,  one  cost- 
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ing  $1,000,  the  other  about  $7,000,  the  latter  being  one  of  the  most 
<»inplete  I  ever  saw  and  having  a  capacity  of  three  thousand  barrels. 
Both  of  these  houses  keep  fruit  very  nicely. 

In  the  construction  of  fruit  houses  an  important  point  is  to  build 
«ufficiently  strong;  some  have  overlooked  this,  and  have  since  been 
obliged  to  put  in  additional  support.  I  have  had  drawings,  or  plans, 
made  of  the  two  houses  referred  to.  Tlie  large  drawing  represents 
the  house  already  referred  to  as  costing  $7,000  and  having  a  storage 
capacity  of  three  thousand  barrels.  This  was  built  by  Dr.  J.  H.  Funk, 
of  Boyertown,  Pa.  In  this  building  the  outside  dimensions  are  forty 
by  fifty-five  feet,  the  outer  wall  being  two  feet  thick  and  laid  in 
oement.  Next  to  this  is  an  air-space  of  seven  inches,  and  inside  of 
this  a  charcoal  lining  of  four  inches.  The  storage-room  is  divided 
into  six  apartments,  which  are  entered  from  a  vestibule,  through 
which  entrance  is  made  from  the  outside.  These  doors  are  always 
kept  carefully  closed^  so  as  to  prevent  a  change  of  air.  Height  of 
lower  story  eight  feet;  height  of  building  to  square,  twenty  feet; 
which  allows  for  a  body  of  ice  twelve  feet  thick,  about  six  hundred 
tons.  There  are  no  windows  except  on  front  of  building.  The  ceil- 
ing, or  floor,  upon  which  the  ice  rests  overhead,  is  simply  laid  with 
joists  about  ten  inches  apart,  permitting  the  cold  air  to  descend  easily. 
Spouting  is  arranged  between  the  joists  to  carry  oft'  all  drippings  from 
the  melting  ice.  There  is  no  ventilation  of  the  storage-room  except 
what  is  admitted  through  entrance  doors.  The  ice-chamber  has  two 
large  ventilators  in  the  roof.  This  building  has  been  in  operation  one 
year,  and  has  proven  very  satisfactory.  The  owner  has  excellent  facil- 
■  ilies  for  storing  his  ice  cheaply,  having  a  dam  adjoining  the  building 
and  an  engine  capable  of  elevating  a  ton  of  ice  per  minute.  I  think 
a  house  like  this  could  be  built  for  less  than  $7,000.  The  smaller 
building  to  which  I  have  referred  is  thirty  feet  square;  lower  story, 
single  brick  wall  thirteen  inches  thick  and  nine  feet  high ;  upper 
story  frame.  Ice  chamber  sixteen  feet  high,  with  a  capacity  of  three 
hundred  tons.  Storage  capacity,  nine  hundred  barrels.  The  original 
cost  of  this  structure  was  about  $1,000,  but  repairs  and  additional  sup- 
ports cost  $1,000  to  $1,200  more.  The  ice  is  usually  covered  with 
corn  fodder,  or  some  similar  substance,  for  protection.  This  house  is 
used  chiefly  for  storing  butter  and  eggs. 

Mr.  D.  E.  LoNGSDORF.  In  Mechanicsburg,  Pa.,  a  similar  house  has 
been  in  use  several  years  and  has  proven  a  success,  though  the  ice 
chamber  is  not  large  enough  to  hold  a  supply  for  the  entire  summer. 
Capacity  about  three  hundred  tons  of  ice,  which  usually  runs  out  in 
September.  The  dimensions  of  the  building  are  thirty-five  by  eighty 
feet,  with  a  storage  capacity  of  three  thousand  barrels.  Walls  are 
brick,  fourteen  inches  in  thickness.  Inside  of  this  an  air  space  of  four 
inches,  then  a  charcoal  lining  of  six  inches.  Storage  chamber  nine 
feet  high  and  is  usually  kept  at  a  temperature  of  thirty-five  to  thirty- 
six  degrees.  In  this  building  apples  have  been  kept  from  the  previous 
year  until  September.    Strawberries  have  been  kept  a  month. 

Mr.  Van  Deman.  From  observations  made  and  from  what  I  have 
heard  from  others,  I  do  not  think  it  necessary  to  have  dry  air,  if  the 
temperature  is  low  enough.  I  have  heard  of  instances  where  drip- 
pings from  the  ice  have  run  through  crates  of  fruit  that  kept  nicely. 
If  the  temperature  is  kept  below  forty,  I  am  convinced  that  dry  air  is 
not  necessary.  I  know  of  a  case  in  Atchison,  Kansas,  where  a  beer 
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vault,  in  which  there  was  a  spring  of  water,  was  filled  with  applet 
that  kept  in  fine  condition. 

Mr.  Engle.  There  is  one  principle  in  keeping  ice  that  should  not  be 
overlooked,  and  that  is  sufficient  ventilation.  When  I  built  my  first 
icehouse  1  made  the  ceiling  tight  and  covered  it  with  saw-dust,  and 
the  result  was  the  ice  wasted  rapidly  from  the  surface.  After  tearing 
out  the  ceiling  and  putting  a  ventilator  in  the  roof  it  kept  welL 
Probably  some  of  the  builders  of  refrigerator  houses  have  disregarded 
this  feature  and  are  smothering  their  ice  for  want  of  ventilation. 
Another  important  matter  in  keeping  ice  from  wasting  is  to  fill  up^ 
promptly  with  saw-dust  or  shavings  any  openings  that  are  caused  by 
melting.*  These  admit  currents  of  air  that  melt  the  ice  rapidly. 

Mr.  LoNGaooRF.  The  house  in  Mechanicsburg  to  which  I  referred 
has  a  ceiling  over  the  ice  and  no  ventilation.  The  height  of  the  ice 
chamber  has  been  increased  three  feet,  which  will  allow  the  storing  or 
sufficient  quantity  to  last  the  entire  season.  It  is  used  chiefly  for 
storing  eggs,  and  moisture  is  objectionable. 

Mr.  Van  Deman.  1  referred  to  apples,^  pears  and  grapes  as  not  beings 
injured  by  moisture  in  low  temperature.  No  fungus  will  grow  in 
such  conditions. 

.  Judge  Stitzel.  Mr.  Longsdorf  is  likely  mistaken  in  asserting  that 
the  ice  melts  from  below.  If  the  temperature  is  kept  at  about  thirty- 
six  it  will  not  melt. 

Mr.  Engle.  I  think  if  he  will  tear  out  the  ceiling  and  put  in  a  ven-^ 
tilator,  twelve  feet  of  ice  will  be  ample  for  the  season. 


REPORT  OP  OBNBRAL  FRUIT  OOMMITTEB. 

The  following  report  was  read  by  Mr.  Fox : 

To  the  OMcers  and  Members  of  the  State  Horticultural  Association  of 

of  Pennsylvania : 
Gentlemen:  The  undersigned,  in  behalf  the  General  Fruit  Com- 
mittee, would  respectfully  report  that  since  the  last  annual  meeting- 
of  the  State  Horticultural  Association,  held  in  the  city  of  Reading^ 
there  has  been  a  considerable  increase  in  the  committee,  until  now 
nearly  every  county  in  the  State  has  its  member,  the  few  counties  un- 
represented being  in  the  mountainous  sections,  where  but  little  atten- 
tion is  devoted  to  the  general  objects  of  this  association.  A  circular 
was  sent  out  last  month  to  every  member  of  the  committee,  as  well 
as  to  prominent  pomologists  and  horticulturists  all  over  the  State,  and 
of  the  two  hundred  and  fifty  such  circulars  mailed,  answers  were  re- 
ceived to  more  than  one-half,  although  it  is  to  be  regretted  that  some 
came  at  such  a  late  day  as  to  be  of  veiy  little  service.  In  accordance 
with  a  resolution  adopted  at  the  last  meeting  of  the  association,  blanks, 
were  also  prepared  and  distributed,  requesting  statistics  in  regard  to- 
"  the  quantity  and  quality  of  all  kinds  of  fruit  and  berries  cultivated 
in  the  State."  Not  one  correspondent  in  ten,  however,  attempted  to 
furnish  any  figures  whatever  as  to  quantity,  in  accordance  with  the 
purport  of  the  resolution.  The  general  opinion  seemed  to  be  that  it 
would  be  impossible  to  make  any  accurate  estimate,  no  record  being: 
usually  kept  of  what  is  produced  upon  the  farm  in  the  line  of  fruit 
and  vegetables  and  converted  into  cash.  Mere  guess  work  is  not  de- 
sirable, and  it  would  be  idle,  therefore,  to  produce  here  the  meagre 
information  that  has  been  furnished.    Accordingly,  no  such  attempt 
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will  be  made,  but  in  recognition  of  the  importance  of  arriving  at  some 
reliable  data  in  that  respect  by  machinery  more  certain  than  that 
which  this  association  with  its  limited  resources  can  command,  your 
chairman  would  recommend  that  in  the  taking  of  the  next  census  of 
the  United  States  more  particular  attention  be  paid  to  the  compilation 
of  information  in  reference  to  the  products  of  the  orchard,  vineyard 
and  garden.  This  is  a  matter  which  should  be  brought  to  the  notice 
of  Congress  by  the  Commissioner  of  Agriculture.  The  following 
brief  summary  is  herewith  presented  in  regard  to  each  department 
concerning  which  information  was  solicited : 

Apples — The  crop  of  this  fruit  throughout  the  State  may  be  desig- 
nated as  having  been  an  average  one.  The  dry  weather  of  August 
and  September  caused  the  fruit  to  fall  early,  and  undoubtedly  im- 
paired its  keeping  qualities.  From  all  sections  there  is  a  universal 
complaint  that  the  apple  crop  has  kept  poorly.  The  winter  varieties 
ripened  prematurely,  but  the  remnant  saved  at  the  usual  picking  time 
was  of  fair  quality.  Apples  were  again,  as  usual,  very  badly  dam- 
aged by  the  codling  moth. 

Pears — ^There  was  a  large  crop  of  pears,  the  yield  in  some  sections 
haying  been  immense.  A  few  varieties,  notably  the  Bartlett,  suffered 
from  overbeanng,  the  fruit  not  having  attained  full  perfection.  The 
Beurre  d'  Anjou,  Duchess,  Keifer  and  Le  Conte  deserve  special  men 
tion  for  extraordinary  yield  and  perfection  of  fruit.  A  few  varieties 
suffered  from  mildew,  caused  by  excessive  wfet  weather  in  mid-summer, 
but  there  was  very  little  fire  blight,  and  less  complaint  in  regard  to 
diseases  than  usual. 

Peaches — There  was  a  fair  crop  of  peaches,  especially  on  new  soil. 
Some  correspondents  reported  their  trees  to  have  been  overloaded, 
and  consequently  the  fruit  did  not  come  to  its  usual  perfection.  Late 
varieties  suffered  severely  from  the  drought,  dropping  prematurely 
and  not  arriving  at  full  size.  The  ''yellows"  continues  to  be  the  one 
great  trouble  with  the  peach,  and  the  danger  of  its  total  destruction 
in  Pennsylvania  from  this  cause  seems  imminent. 

Some  correspondents  reported  an  enormous  yield  of  plums, 
wholly  exempt  from  insects  and  disease.  There  were  numerous  com- 
plaints, however,  in  regard  to  the  rot,  especially  as  to  the  Lombard, 
which  seemed  to  suffer  more  than  other  varieties.  The  varieties  most 
commended  are  the  E-ichland  and  the  Wild  Goose.  The  latter  re- 
garded as  unusual  hardy,  was  not  exempt  from  the  rot  last  year. 

Quinces — More  attention  is  being  paid  to  the  quince  crop,  and  last 
year's  results  were  quite  satisfactory.  The  Champion  is  looming  up, 
and  bids  fair  to  soon  glut  the  markets. 

Cherries — The  cherry  crop  was  only  medium,  but  quality  good.  The 
Early  Richmond  was  a  little  short  in  yield,  but  gave  generally  the  best 
results.   Most  sweet  varieties  rotted  badly. 

Orapes — The  vines  set  a  fair  crop,  but  the  hot  dry  weather  caused 
them  to  clrop  badly,  and  necessitating  the  speedy  marketing  of  the 
crop.   Very  few  reports  were  received  in  regard  to  new  varieties. 

Small  Fruits — All  kinds  of  small  fruits  did  exceedingly  well.  Straw- 
berries yielded  enormously,  and  the  quality  was  fine.  Prices,  however, 
were  below  the  average,  and  so  many  seemed  to  have  engaged  in  the 
business  of  raising  strawberries,  raspberries  and  blackberries  for  mar 
ket  that  it  is  no  longer  a  question  of  profit.  This,  however,  should 
not  deter  every  one  who  has  a  farm  or  garde;i  from  growing  an  abun- 
dance of  small  fruits  for  home  use. 
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Vegetables — The  past  season  was  favorable  for  vegetables,  with  the 
exception  of  celery,  turnips  and  some  other  late  root  crops,  which  were 
very  materially  affected  by  drought. 

Shrubbery^  Plants  and  Flowers — A  growing  taste  for  the  adorn- 
ment of  grounds  is  reported.  All  those  material  objects  which  give 
us  pleasure  in  the  single  contemplation  of  their  outward  qualities  be- 
long, more  or  less,  to  the  realm  of  the  beautiful.  It  is,  therefore,  ex- 
ceedingly gratifying  to  learn  that  the  horticulturist  is  giving  more  at- 
tention to  the  aesthetics  of  his  calling.  Rural  ornamentation,  neatness 
and  taste  in  architecture,  and  display  of  flowers  and  shrubbery  will 
make  home  inviting,  and  keep  the  sons  and  daughters  from  longing 
to  escape  from  the  comparative  dullness  of  the  country  to  the  giddy 
whirl  and  dissipation  of  the  city. 

New  Things  in  Horticulture — As  to  new  things  either  originated 
or  tested  during  the  past  year  only  meagre  reports  have  been  received. 
E.  P.  Swift,  of  Allegheny  county,  speaks  very  favorably  of  a  new 
cherry,  '^McGibbony's  Blgarreau,"  which  he  considers  not  surpassed 
by  any  variety  now  in  cultivation.    He  also  thinks  well  of  a  new 
grape,  '^Woodcock's  Seedling,"  which  he  received  from  Mr.  William 
Woodcock,  of  Fulton,  N.  Y.    The  new  willow,  Salix  cordata^  intro 
duced  from  Nebraska,  does  well  as  a  shade  and  ornamental  tree.  In 
grapes  the    Empire  State  "  is  pronounced  as  one  of  the  most  promis 
ing  varieties  for  general  cultivation.  The  "  Niagara  "  is  not  old  enough 
to  report  results,  although  it  will  probably  be  the  great  market  grape 
of  the  future.    It  has  not  shown  entire  freedom  from  disease.    "  Ver 
gennes  "  may  be  classed  among  the  best  hardy  kinds.    Casper  Hiller, 
of  Conestoga,  Lancaster  county,  makes  favorable  mention  of  the 

Lancaster,"  a  new  sweet  cherry,  which  on  the  original  tree  last 
season  was  in  ripe  condition  for  twenty  days.  The  same  gentleman 
reports  that  the  "  May  King  "  strawberry  proved  extra  good  on  his 
premises,  and  the  Parry  "  and  Jewell  "  are  promising  varieties, 
but  have  not  been  fully  tested.  Other  members,  who  have  given 
their  experience  in  regard  to  new  varieties,  are  satisfied  with  what 
they  have  already  accomplished,  but  do  not  feel  warranted  in  giving 
the  same  their  entire  endorsement  until  they  feel  better  qualified  to 
do  60,  especially  as  in  regard  to  all  new  things  several  seasons  are 
necessary  to  test  their  merits,  and  it  would  be  unwise  and  misleading 
to  recommend  a  variety  for  general  cultivation  until  ample  opportu- 
nity has  been  afforded  of  ascertaining  its  value  under  various  circum- 
stances. 

In  conclusion,  your  chairman  would  leave  to  the  committees  on 
Orchards,  on  Fruit  List  for  Pennsylvania,  on  Fruit  Houses,  on  Peach 
Yellows  and  other  special  topics,  the  discussion  of  such  matters  as 
they  in  their  wisdom  may  see  fit  to  bring  before  you,  and  which  do 
not  properly  come  under  the  consideration  of  the  General  Fruit  Com- 
mittee. 

Respectfully  submitted. 

Cyrus  T.  Fox. 
Chairman  General  FrxLit  Committee. 
Readinu,  Pa.,  January  lOth^  1S87, 

Mr.  Sattertiiwait.  As  to  a  fruit  list  for  the  State,  it  may  be  well  to 
say  for  the  benefit  of  ilr.  Fox,  that  this  subject  was  discussed  at  last 
evenings  session.  Some  suggested  that  a  vote  be  taken  by  the  mem- 
bers present*,  others  thought  the  data  should  be  gathered  through  the 
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general  fruit  committee,  while  some  were  in  favor  of  having  the  sec- 
retary prepare  the  necessary  blanks  and  solicit  the  desired  infor- 
mation by  mailing  them  to  horticulturists  and  fruit  growers  in  every 
section  of  the  State. 

Mr.  Fox.  Several  attempts  have  been  made  to  prepare  a  fruit  list 
for  the  State,  and  thus  far  it  has  been  almost  impossible.  It  is  nec- 
essary in  the  first  place  to  divide  the  State  into  sections.  Then  we 
should  endeavor  to  get  the  views  of  several  leading  horticulturists  or 
fruit  growers  in  every  county,  and  have  them  report  what  varieties  do 
best  in  their  respective  localities.  Probably  the  most  complete  statis- 
tics could  be  gathered  by  the  United  States  census  takers,  and  our 
government  could  well  afford  a  volume  to  the  publication  of  such 
information.  An  effort  to  prepare  a  brief  fruit  list  has  been  made 
during  the  past  two  years  through  the  general  fruit  committee,  and 
the  result  is  being  published  in  our  report  for  1886. 

Mr.  Moon.  The  object  is  a  good  one  but  before  taking  such  an  im- 
portant step  we  should  inquire  how  we  will  be  able  to  obtain  reliable 
and  satisfactory  reports  from  the  various  sections  of  the  State.  Com- 
paratively few  counties  are  represented  in  our  society's  meetings,  and 
to  vote  upon  a  list  here  would  require  considerable  time  and  then 
represent  but  a  portion  of  the  State. 

The  President.  Judge  Stitzel  offered  a  suggestion  last  evening  that 
was  left  over  until  to-day.    I  think  we  had  better  act  on  that. 

Colonel  McFarland.  I  have  prepared  a  resolution  covering  the 
views  of  Judge  Stitzel  and  myself,  which,  if  there  be  no  objection,  I 
will  read : 

Resolved,  That  the  secretary  prepare  blanks  and  send  them  to 
growers  throughout  the  State,  asking  the  varieties  of  fruit  of  each 
kind  for  five  summer,  five  fall  and  ten  winter  varietif's ;  the  secretary 
to  compile  these  reports  and  report  them  and  the  lists  to  the  next 
meeting,  when  votes  shall  also  be  taken  on  these  lists  by  counties  by 
the  members  of  the  asssociation. 

Judge  Stitzel.  1  think  it  would  be  attempting  too  much  to  take  the 
entire  list  of  fruits  in  one  year.  We  might  solicit  information  on  ap- 
ples, peaches  and  pears  this  year  and  other  fruits  next. 

Mr.  Engle.  Would  we  not  do  better  by  first  districting  the  State, 
and  leaving  this  question  of  a  fruit  list  until  our  next  meeting?  If  not 
out  of  order,  I  am  in  favor  of  dropping  the  whole  matter  for  the 
present. 

Colonel  McFarland.  1  trust  we  will  not  delay  this  matter  a  whole 
year  by  postponement.  We  can  have  the  secretary  distribute  the 
blanks  and  compile  the  reports  received,  and  the  voting  on  them  will 
require  but  little  time.    I  hope  the  resolution  will  be  adopted. 

A  vote  having  been  taken,  the  resolution  was  adopted. 

REPORT  OP  OOMMTTTEE  ON  CONSTITUTION  AND  BY-LAWS. 

Mr.  MooN.  This  committee  was  appointed  two  years  ago,  and  hav- 
ing prepared  no  report  for  our  last  annual  meeting,  was  continued 
until  this  year.  Mr.  Chase,  the  chairman,  has  proposed  the  following 
changes  in  the  Constitution : 
To  strike  out  articles  I  and  IV,  and  insert  the  following : 
Article  I.  This  society  shall  be  entitled  "  The  State  Horticultural 
Association  of  Pennsylvania,"  and  its  object  shall  be  the  advancement 
of  the  science  of  horticulture  and  pomology. 
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Article  IV.  The  following  standing  committees  shall  be  appointed: 
A  committee  of  five  on  nomenclature ;  a  committee  of  three  on  in- 
sects, of  which  the  professor  of  entomology  shall  be  chairman ;  an 
executive  committee,  consisting  of  the  elective  ofScers  of  this  asso- 
ciation, and  three  of  whom,  including  the  president,  shaU  constitute  a 
quorum ;  and  a  general  fruit  committee,  consisting  of  one  member 
from  each  county  represented,  with  a  general  chairman  of  the  whole, 
each  member  of  the  local  fruit  committee  to  have  the  privilege  of  ap- 
pointing two  assistants. 

On  motion,  the  report  was  accepted  and  committee  discharged. 

SELECTION  OF  A  PLACE  FOR  NEXT  ANNUAL  MEBTINa. 

Mr.  Snavely.  I  nominate  Lebanon.  We  have  not  met  there  in 
many  years,  and  we  will  promise  to  do  all  in  our  power  to  secure  a 
good  attendance,  and  make  the  meetings  interesting.  We  have  good 
hotels  and  excellent  railroad  connections. 

Mr.  HooPES.  It  is  fifteen  or  twenty  years  since  we  held  a  meeting 
at  Lebanon. 

Colonel  McFarland.  I  think  we  should  meet  at  Harrisburg  next 
year.  We  ought  to  look  after  the  politicians.  There  are  some  good 
men  in  the  Legislature,  who  could  probably  be  interested  in  our  work. 

Mr.  Comport.  I  am  in  favor  of  Harrisburg  next  year. 

Mr.  LoNGSDORF.  We  ought  to  go  west  of  the  Susquehanna  river.  I 
would  suggest  Mechanicsburg. 

A  vote  having  been  taken,  Lebanon  was  decided  upon. 

Mr.  Snavely.  I  wish  to  thank  the  association  for  selecting  Lebanon 
for  holding  their  next  annual  meeting.  We  will  endeavor  to  make 
your  stay  in  our  midst,  both  pleasant  and  profitable. 

Mr.  Van  Deman.  There  is  one  thing  that  adds  greatly  to  the  interest 
of  such  meetings,  especially  at  the  evening  sessions,  and  that  is  music. 
Some  of  our  western  societies  have  adopted  this  feature  with  most 
satisfactory  results. 

Mr.  Brinton.  Our  meetings  would  also  have  additional  interest  if 
more  flowers  and  fruits  were  exhibited.  Ladies  would  be  more  likely 
to  attend  and  take  part  in  our  deliberations. 

Adjourned. 


Having  called  the  association  to  order  the  President  announced  an 
invitation  from  Mr.  A.  S.  Shimer,  of  Redington,  Pa.,  to  visit  his  fruit 
houses.  He  stated  that  arrangements  had  been  made  with  the  Lehigh 
Valley  railroad  to  stop  one  of  their  express  trains  at  Redington  for  the 
convenience. of  members,  and  that  carriages  would  be  provided  for 
their  conveyance  to  and  from  his  place. 

Judge  Stitzel  also  extended  an  invitation  from  Henry  Moser,  of  Al- 
lentown,  to  visit  his  fruit  farm. 


J/r.  President  and  Gentlemen  of  the  State  Horticultural  Association  : 
The  Committee  on  Nomenclature  beg  leave  to  report  the  following 
fruits  on  exhibition : 
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A.  S.  Shiraer,  fourteen  varieties  of  apples,  viz  :  Ben  Davis,  Smith's 
-Cider,  Krauser,  York  Imperial,  Russett,  Rox  Russett,  Baldwin,  Black, 
JBellefleur,  Fallawater,  Search  and  three  varieties  for  a  name. 

J oseph  W.  Thomas,  six  varieties  of  apples,  viz :  Ridge  Pippin,  Tewks 
l>erry  Winter  Blush,  Pennock,  Tarr's  Seedling,  Romanite  and  Grind- 
stone. 

W.  M.  Pannebaker,  ten  varieties  of  apples :  R.  I.  Greening,  Ladies 
Sweeting,  Baldwin,  Mumper's  Vandevere,  Rox  Russet,  Wagner,  Major, 
JEwalt,  Smokehouse  and  Fallawater. 

R.  W.  Scherer,  two  varieties  to  be  named. 

William  Springer,  one  variety  :  Wolf  River. 

H.  M.  Engle  &  Son,  five  varieties  of  apples :  Baldwin,  R.  I.  Green- 
ing, Ewalt,  York  Imperial  and  Bellefleur. 

J.  G.  Rush,  three  varieties  of  apples  :  Smith's  Cider,  Griest's  Winter 
and  York  Imperial. 

H.  Leh,  three  varieties  of  apples  :  Krauser,  Baldwin  and  Schaffer. 
Two  plates  of  Vicar  pears. 

John  Kready,  one  variety  of  sweet  apple  for  a  name. 

Joseph  Shearer,  a  seedling  sweet  apple 

J.  Hibberd  Bartram,  Smokehouse. 

Ferdinand  Morehead,  three  varieties :  Lehigh  Valley  Greening,  Pen- 
nock and  Empire. 

W,  W.  Meech,  Beurre  d'Anjon  pears  and  two  jars  quinces. 

E.  H.  Hart,  Federal  Point,  Fla.,  seven  varieties  of  oranges. 

American  Manufacturing  Company,  Waynesboro',  Pa.,  one  case  of 
-evaporated  fruits. 

We  would  call  special  attention  to  the  Lehigh  Valley  Greening  ex- 
iibited  by  Ferdinand  Morehead. 

Respectfully  submitted. 

(Signed)        J.  Hibberd  Bartram, 
Joseph  T.  Smith. 

On  motion  report  was  accepted. 

Mr,  Van  Deman  -called  the  attention  of  the  association  to  the 
oranges  exhibited  by  Mr.  Hart,  of  Federal  Point,  Florida,  and  ex- 
plained eome  of  their  characteristics.  Among  them  was  a  specimen 
•of  the  "  Washington  Navel,"  imported  from  Brazil  by  Mr.  Saunders 
and  now  extensively  grown  at  Riverside,  California,  under  the  name 
of  "  Riverside."  Horticultural  experts  are  confident  that  this  is  the 
true  "  Washington  Navel."  He  also  called  attention  to  specimens  of 
"  Mandarins  "  and  Tangerines,"  having  the  same  peculiar  marks. 
He  also  stated  that  if  Mr.  Hart  is  correct  this  is  an  evidence  that  the 
pollen  of  one  year  influences  the  fruit  the  following  year.  Continuing 
Mr.  Van  Deman  said :  While  on  the  floor,  and  if  not  intruding  upon 
your  time,  I  would  like  to  say  a  few  words  as  to  ray  i)osition  and 
something  of  my  work.  You  all  know  Mr.  Colman's  interest  in  horti- 
-culture,  and  it  is  his  purpose  to  incorporate  pomology  so  firmly  in  his 
department  during  his  administration  that  his  successor  cannot  get 
rid  of  it.  Congress  has  recently  passed  an  act  creating  a  Bureau  of 
Pomology,  and  I  am  here  to  represent  it  before  your  society.  I  hope 
you  will  aid  us  in  every  possible  way,  give  us  your  advice  and  sym- 
pathy^ and  we  will  try  to  do  much  more  for  pomology  than  has  been 
done  m  the  past.  We  need  further  recognition,  and  ought  to  demand 
it  at  the  hands  of  Congress,  and  you  ought  to  demand  it  from  your 
members  from  this  State.  The  appropriation  for  the  division  of 
pomology  for  the  current  year  is  only  three  thousand  dollars.   It  is 
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but  a  trifle,  but  it  is  a  beginning  and  our  work  will  likely  obtain  fur- 
ther recognition. 

A  motion  was  made  by  Colonel  McFarland  increasing  the  secretary's 
salary  to  fifty  dollars  per  year.    Mr.  Engle  moved  to  amend  by  mak 
ing  the  chairmanship  ot  the  General  Fruit  Committee  a  salaried  office 
and  fixing  the  salary  at  twenty-five  dollars  per  year. 

Judge  Stitzel.  I  think  the  secretary's  salary  should  be  increased. 
There  is  much  work  connected  with  the  position,  and  the  additional 
duties  which  w^ill  be  imposed  upon  him  in  the  preparation  of  a  fndt 
list  will  justify  the  increase  proposed.  I  also  endorse  the  proposition 
to  pay  a  salary  to  the  chairman  of  our  General  Fruit  Committee. 
Through  the  eff"orts  of  the  present  chairman,  and  our  secretary,  our 
society  has  greatly  extended  its  field  of  labor,  and  at  this  time  we 
have  correspondents  in  nearly  every  county  of  the  State.  I  hope  the 
motion  as  amended  will  pass. 

Colonel  McFarland.  I  accept  the  amendment.  The  present  chair- 
man of  our  General  Fruit  Committee  has  ably  filled  his  position,  and 
has  devoted  much  time  and  labor  to  his  work.  Our  society  lives  only 
through  its  officers,  and  they  deserve  some  compensation. 

The  motion  as  amended  was  unanimously  adopted. 

Mr.  Fox  read  a  letter  from  Mr  Herr,  of  Clinton  county,  suggesting 
that  application  be  made  for  an  annual  appropriation  of  one  thousand 
dollars  from  the  State  to  defray  the  expenses  of  our  annual  meetings. 

Mr.  Engle.  The  suggestion  is  a  good  one  but  the  appropriation 
not  so  easily  obtained.    It  may  be  well  to  make  an  effort,  and  I  move 
that  a  committee  of  five  be  appointed  to  present  the  matter  to  the 
Legislature. 

The  motion  was  adopted  and  the  following  were  appointed  on  said 
committee : 

H.  M.  Engle,  Col.  McFarland,  Judge  Stitzel,  Josiah  Hoopes  and 
Hon.  S  M.  Wherry- 

J.  Hibberd  Bartram,  of  Mill  town,  Chester  county,  read  the  follow- 
ing: 

ESSAY  ON  THE  RAISINO,  PRBPARINO  AND  MARKBTINQ  OP 

ASPARAGUS. 

A  few  weeks  ago  I  received  an  invitation  from  our  President  to 
represent  Chester  county,  by  writing  an  essay  on  some  subject  that  I 
might  choose;  to  be  read  at  our  meeting  at  this  time,  the  first  impulse 
was,  to  say  no,  feeling  my  inability  in  that  direction,  but  from  a  sense 
of  duty  to  our  society  I  thought  it  my  duty  to  do  what  I  could,  and 
perhaps  what  few  remarks  I  might  have  to  make  would  probably 
bring  others  to  the  floor  and  give  their  experience. 

I  have  chosen  the  raising,  preparing  and  marketing  of  asparagus. 

Some  twenty-eight  years  ago  I  planted  a  half-dozen  rows  of  aspar- 
agus in  my  pear  orchard,  in  two  or  three  years  it  was  ready  for  cut- 
ting and  proved  to  be  quite  remunerative,  but  I  found  it  was  no  place 
to  have  it  among  trees,  so  I  procured  seed  and  commenced  to  raise 
plants,  and  also  to  prepare  ground  for  a  new  and  much  larger  bed;  I 
put  the  seed  in  rows  four  feet  apart,  about  as  we  would  sow  onion 
seed,  but  should  not  be  too  thick,  the  soil  was  good  corn  land,  and 
particularly  good  for  white  clover  with  which  I  had  a  good  deal  of 
trouble,  gave  them  good  cultivation  and  thinning  where  they  come  up 
too  thick,  and  by  fall  had  a  fine  lot  of  roots. 
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I  had  previously  prepared  two  acres  of  ground  by  plowing,  sub- 
soiling  and  using  considerable  manure  in  raising  rutabagas.  The  next 
spring,  the  plants  being  one  year  old,  I  thought  I  would  set  my 
ground  with  plants,  but  was  discouraged  by  quite  a  prominent  nur- 
seryman ;  he  said  two-year-old  plants  gave  the  best  satisfaction.  How- 
ever, 1  acted  partially  on  my  own  judgment  and  planted  about  half 
of  my  patch  with  the  yearling  plants.  The  next  spring  I  planted  the 
rest  of  the  plot.  The  first  half  planted  with  the  yearling  roots  did 
much  the  best  for  several  years.  In  taking  up  the  yearling  roots  they 
separate  without  breaking  but  few  of  the  roots,  while  the  two-year- 
olds  had  grown  so  large  that  many  of  them  were  broken  in  getting 
them  divided. 

While  I  advocate  one-year-old  roots,  I  do  not  want  them  too  small, 
and  if  they  are  not  grown  in  good  ground  with  good  culture  I  would 
prefer  them  two  years  old.  Planted  in  rows  four  feet  apart,  and  two 
feet  apart  in  the  row,  and  as  deep  as  1  could  weU  get  by  running  three 
or  four  times  in  the  same  furrow  with  the  plow. 

In  planting  use  a  short  handle  hoe  to  draw  dirt  on  plants,  covering 
them  about  two  inches  when  planted.  After  plants  have  come  up 
and  ground  wants  cultivating,  put  the  horse  and  cultivator  on  the 
ridges,  filling  the  furrows  a  little  at  a  time  until  about  harvest  time, 
when  the  ground  will  have  become  level.  After  each  harrowing  some 
one  should  follow  with  a  hoe,  to  right  any  plants  that  might  get 
knocked  down  by  a  clod  or  otherwise. 

I  have  known  of  some  that  made  a  mistake  by  covering  their  plants 
too  deeply  wiien  planting,  many  of  them  never  coming  up. 

While  I  would  advocate  pretty  deep  planting,  I  would  not  wish  to 
put  my  plants  below  the  soU,  nor  much  below  the  level  that  the  patch 
had  been  cultivated. 

After  cultivating  and  cutting  this  patch  for  some  fifteen  years,  it 
seemed  to  be  what  is  termed  running  out,  the  stalks  being  smaller, 
while  the  crowns,  being  so  much  larger,  they  necessarily  are  near  the 
surface,  so  that  it  was  difficult  to  plow  the  ground  over  without  dis- 
turbing the  roots;  so  I  concluded  to  take  out  every  other  row;  did  so 
by  gathering  funows  on  every  other  row  and  baring  the  others,  then 
keeping  the  middles  harrowed,  and  killed  them  without  having  the 
labor  of  plowing  them  out.  I  think  I  have  been  cutting  as  much  off 
of  it  since  having  the  rows  eight  feet  apart  as  I  did  before. 

Three  years  ago  last  spring  I  i)lanted  four  acres,  placing  the  plants 
four  by  six  feet  apart;  have  not  had  it  planted  long  enough  to  speak 
from  experience  whether  it  is  better  that  distance  than  the  previous 
planting,  or  whether  it  would  be  better  to  plant  closer  at  "first,  and 
then  alter  cutting  some  few  yeai-s  take  out  a  row  as  before. 

Use  bone  as  well  as  stable  manure ;  have  not  always  fertilized  every 
year,  but  I  believe  it  would  pay  us  to  do  it;  would  prefer  putting  on 
the  manure  or  bone,  whichever  it  might  be,  as  soon  as  done  cutting, 
and  plow  right  down,  then  keep  clean  by  running  the  harrow  between 
the  rows  after  coming  up  until  it  pretty  well  covers  the  ground. 

Have  used  some  salt,  having  put  on  a  car  load  (three  hundred  bush- 
els of  Turk  Island),  on  an  acre  and  a  half  at  one  time ;  have  not  seen 
that  there  was  much  fertilizing  properties  in  it,  but  think  it  may  pay 
to  put  it  on  the  rows  in  the  spring  after  we  have  commenced  cutting 
and  the  weeds  are  starting. 

While  we  may  put  almost  any  amount  of  salt  on  an  old  bed, young 
plants  will  not  bear  much.    In  salting  one  of  my  patches  a  few  years 
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ago,  I  told  the  men  to  put  some  on  the  rows  of  plants  from  the  seed 
that  spring ;  they  did  so,  and  it  killed  four-fifths  of  my  plants.  Last 
spring  the  weeds  seemed  to  be  starting  so  strong  in  one  of  my  patches 
when  we  were  about  half  done  cutting,  that  I  took  the  horse  and  plow 
and  threw  a  furrow  on  each  side  of  the  row,  then  leveled  them  oflF  with 
the  rake.  It  saved  much  weeding,  and  I  think  helped  the  growth  of 
the  asparagus. 

In  cutting  we  use  a  medium  size  butcher  knife,  called  a  skinning 
knife,  the  point  setting  back  considerable ;  in  light  cutting  use  baskets 
to  put  them  in ;  but  when  the  throng  of  cutting  comes,  put  the  bunches 
on  certain  rows  and  gather  them  in  wheelbarrows,  putting  the  heads 
to  the  front  of  the  barrow;  have  plenty  of  water  to  wash  them  with; 
dash  it  on  the  butts  while  in  the  barrow,  so  it  takes  but  little  washing 
in  the  tub,  before  laying  it  on  the  table  previous  to  being  packed. 
One  person  does  most  of  the  tying,  while  others  pack  for  him.  Each 
packer  has  three  or  four  boxes,  so  as  to  grade  the  lengths,  the  string 
having  previously  been  laid  in.  The  bottom  board  is  longer  than  the 
sides,  so  that  the  butts  can  be  cut  off  readily ;  the  end  board  rises 
above  the  sides,  so  that  they  can  be  rounded  up ;  use  No.  5  ply  twine 
in  skeins,  the  skeins  being  just  the  right  length  to  cut  in  four  pieces. 
What  is  cut  on  days  that  I  am  not  going  to  market  is  put  in  room  un- 
der ice-house  until  market  day,  which  is  twice  a  week ;  do  not  like  to 
tie  it  much  ahead,  as  it  shrivels  and  leaves  the  string  loose ;  would  like 
it  all  tied  the  day  I  go  to  market. 

Carry  it  mostly  in  bushel  boxes  holding  about  twenty-one  bushels, 
though  sometimes  in  barrels ;  if  in  barrels,  not  safe  to  leave  in  barrel 
over  night,  on  account  of  heating. 

Make  it  a  point  to  cut  every  day,  and  sometimes  when  very  warm 
twice  a  day,  for  the  oftener  we  go  over  it  the  evener  in  length  we  can 
have  it ;  in  cutting  once  a  day  in  very  warm  weather  there  will  have 
to  be  stalks  cut  that  are  hardly  ready  for  cutting,  if  not  gone  over  until 
the  next  day,  whereas  if  gone  over  again  in  the  evening  they  could  be 
left  until  then.  We  cut  about  two  or  three  inches  under  ground,  so 
that  we  do  not  have  the  strings  too  near  the  tops,  where  there  is  so 
much  tenderness,  and  also  so  as  to  have  it  butted  in  the  white  part  or 
that  part  which  grows  under  the  ground.  It  also  keeps  much  better. 
Stalks  that  are  butted  above  ground  if  kept  a  few  days  will  begin  to 
decay,  the  juice  oozing  from  butts,  while  those  cut  under  ground  will 
be  good.  Have  tried  different  packers,  but  liave  gone  back  to  tying 
by  hand. 

Mr.  Enqle.  I  would  like  to  ask  Mr.  Bartram  whether  any  of  the 
new  varieties  of  the  asparagus  have  proven  better  than  the  old  kinds. 

Mr.  Bartram.  I  don't  think  there  is  much  difference,  though  plants 
of  my  own  growing  did  not  do  so  well  as  some  that  I  bought  from 
Hoopes  Brothers  &  Thomas.  I  have  also  tried  Barnes'  asparagus, 
which  has  proven  much  finer  than  any  I  had  before.  It  was  planted 
further  apart,  which  may  account  for  the  increased  size  and  better 
quality.  I  have  sold  1,800  bushels  per  week,  200  of  which  were 
Barnes'.  The  latter  brought  twenty  to  thirty  cents  a  bunch,  while 
the  common  only  brought- ten  to  fifteen  cents.  Prices  are  not  so  good 
now  as  when  I  first  marketed  asparagus. 

Mr.  Hoopes.  The  variety  we  sold  Mr.  Bartram  was  "  Leshers  Mam- 
moth," which  was  first  sent  out  by  Mr.  Dreer,  of  Philadelphia.  It  is 
a  large,  tender  variety,  though  not  quite  so  large  as  Conover's  Col- 
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lossal.  We  have  found  asparagus  one  of  the  most  profitable  vege- 
tables that  can  be  grown. 

The  following  essay  was  then  read : 


If  there  is  any  branch  of  horticulture  overlooked  more  than  any 
other,  it  is  nut  culture.  However,  there  has  been  a  general  awaken- 
ing on  this  subject  of  late,  and  unless  the  interest  shown  at  present  is 
only  speculative,  a  decade  or  two  hence  will  show  vast  advances  in 
this  important  branch.  Why  it  has  been  neglected  so  long  amid  the 
rapid  progress  of  other  branches  of  horticulture,  I  will  not  venture  to 
assert.  One  cause  to  which  this  neglect  may  be  attributed  is,  that 
nuts  are  generally  considered  luxuries  instead  of  food.  However, 
they  are  rich  in  certain  food  elements  which  are  essential  to  the 
human  system,  especially  in  the  winter  season ;  and,  as  the  public 
mind  acquires  such  knowledge,  the  demand  must  increase,  and  with 
it,  production  and  consumption  in  a  corresponding  degree.  Thou- 
-sands  of  acres  might  be  made  profitable  in  nut  culture,  that  now  pay 
neither  interest  nor  taxes.  Not  only  mij2;ht  large  areas  be  made  a 
^urce  of  profit  to  enterprising  planters,  but  large  supplies  of  food  for 
man  might  be  obtained  with  more  certainty,  than  by  equal  amounts 
of  money  invested,  and  labor  applied  in  the  growth  of  some  other 
crops.  I  do  not  mean  to  discourage  the  growth  of  fruits  and  vege- 
tables, but  to  encourage  in  addition  nut  culture. 

It  will  hardly  be  denied  that  if  more  of  the  natural  products  of  the 
^arth  were  eaten,  and  less  of  artificially  prepared  and  adulterated 
articles,  mankind  would  be  much  the  better  tor  it 

A  strong  argument  in  favor  of  nut  culture  is  that  so  little  care  is 
required  in  keeping,  while  vegetables  and  fruits  require  special  care 
"during  the  winter  when  the  former  are  most  required  and  the  latter 
least. 

A  reliable  chemical  analysis  of  the  nutritive  properties  of  the  va- 
rious kinds  of  edible  nuts  would  be  of  great  value. 

Among  the  various  nuts  that  can  be  grown  in  this  latitude,  I  would 
•  place  the  chestnut  at  the  head,  since  for  quality  it  is  unsurpassed, 
especially  when  boiled  or  roasted.  In  size  the  Japan  chestnut  ex- 
<jeed8  all  others  that  I  have  yet  seen,  but  for  quality  our  natives  are 
not  excelled,  if  equalled.  The  French,  Italian  and  Spanish  are  of 
larger  size  than  our  natives,  but  superior  quality  is  not  claimed  for 
any  of  them.  Referring  to  French,  American  or  Spanish  chestnuts  is 
almost  as  indefinite  as  speaking  of  pears,  apples,  etc.,  from  these 
<5ountries,  as  all  vary  when  grown  from  seed ;  and  therefore,  by  cross- 
fertilizing,  new  varieties  will  no  doubt  be  produced,  which  will  com- 
l)ine  many  if  not  all  of  the  best  qualities  of  the  originals,  just  as  has 
been  done  with  so  many  fruits. 

Looking  prospectively  for  such  results,  it  will  be  important  to  have 
new  varieties  properly  named  (as  there  are  some  now)  and  classified 
€ame  as  fruits,  for  among  the  forthcoming  varieties  will  be  large, 
medium  and  small ;  early,  midseason  and  late ;  vigorous  and  slow 
growers;  prolific  and  tardy  bearers;  hardy  and  tender  ones,  with 
grades  of  quality.    In  anticipation  of  such  results  we  should  by  all 
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means  avoid  synonymous,  improper  names  and  dissemination  of  all 
inferior  varieties. 

Japan  chestnuts  have  been  referred  to  as  being  the  largest  I  nave 
yet  seen ;  but  they  were  grown  in  Japan.  A  few  nuts  of  the  Japan 
were  grown  in  this  vicinity,  but  were  not  equal  in  size  to  some  of  a 
variety  grown  there,  which  proves  either  that  it  will  not  grow  to  full 
size  here,  or  that  there  are  different  strains  of  them  as  well  as  of  those 
of  our  own  country.  Whether  they  are  fully  hardy  and  of  best  quality 
is  yet  uncertain,  as  reports  differ  in  these  particulars. 

The  black  walnut  {Juglans  migra)^  butternut  {J,  cinirea)^  English 
walnut  (J,  Eegia)^  Pecan  (  Carya  olivmformis) ^  shellbark  (C.  alba)^ 
filbert  {Corylua  Aoellana)^  are  no  doubt  susceptible  of  improvement 
as  well  as  any  otherof  the  earth's  productions.  The  principal  improve- 
ment re(iuired  in  these  is  more  kernel  and  less  shell.  To  attain 
this  result  should  not  be  more  impracticable  than  for  stockmen  to  in* 
crease  muscle  and  reduce  bone  in  animals  for  the  shambles,  or  any 
other  desirable  quality  they  wish. 

In  this  direction  stockmen  are  far  in  advance  of  horticulturists,  and 
yet  it  is  not  likely  that  there  are  greater  obstacles  to  such  procedure 
in  the  vegetable  than  in  the  animal  kingdom. 

Although  great  progress  has  been  made  in  the  production  of  new 
fruits  and  vegetables  by  hybridization  and  cross-fertilization,  and  the 
process  is  pretty  generally  understood,  but  much  must  be  learned  be- 
fore definite  results  can  be  attained  with  certainty. 

Nut  culture  opens  a  new  field  for  this  delicate  but  desinCble  process. 
In  this  progressive  age  we  hardly  acknowledge  impossibilities  in  tliis 
direction,  especially  since  wheat  and  rye  have  been  successfully 
hybridized.  To  those  who  feel  interested  in  improving  nuts  or  fruits, 
but  who  lack  time,  or  who  do  not  feel  qualified  to  make  crosses  by 
design,  I  would  say,  select  the  seeds  of  best  fruit,  and  best  nuts,  plant 
and  raise  seedlings,  even  if  you  must  draw  some  blanks ;  now  and 
then  one  may  be  worth  all  tlve  care  and  attention  given. 

The  various  kinds  of  nuts  require  diflerent  kinds  of  soil,  and  differ- 
ent locations,  to  produce  the  best  results.  Chestnuts  thrive  best  in 
light  soil,  either  sand,  slate  or  gravel,  and  when  transplanted  in  nursery 
rows,  will  be  as  sure  to  grow  as  trees  in  general. 

Walnuts  grow  best  in  rich  black  loam  where  they  are  usually  found 
native. 

Butternuts  are  usually  found  in  similar  soils.  Both  are  easily  * 
grown.    Both  bear  transplanting  well. 

Pecan  and  shellbark,  like  hickory,  have  long  and  heavy  tap  roots 
and  require  careful  handling.  They  should  be  at  least  twice  trans- 
planted and,  by  cutting  off  part  of  the  tap  root  at  first  removal,  they 
will  throw  out  side  roots,  after  which  they  are  pretty  sure  to  grow.  In 
conclusion,  I  have  only  to  say  the  field  I  have  entered  is  very  exten- 
sive, and  much  more  might  be  said  in  favor  of  nut  culture,  but  if  this 
will  serve  to  awaken  any  interest,  or  to  promote  discussion  on  the 
subject,  the  purpose  of  the  essay  will  be  attained,  and  the  interest  of 
nut  culture  may  progress  thereby. 

The  following  from  the  "Query  Box"  was  read  and  discussed  in 
connection  with  the  essay : 

"  Is  it  advisable  to  plant  chestnuts  extensively  for  market  purposes, 
and  will  the  Japanese  varieties  possibly  prove  remunerative?  " 

Mr.  Moon.  I  believe  that  Japan  chestnuts  will  be  profitable  in  lati- 
tudes where  hardy,  but  they  have  not  proven  quite  as  hardy  as  the 
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Spanish  chestnut  with  us.  We  have  found  the  Spanish  variety,  or 
seedlings  of  the  Spanish,  to  be  most  satisfactory.  They  can  be  dis- 
tinguished by  their  larger  buds  and  ribbed  branches.  The  leaf  of 
Spanish  chestnut  is  much  longer  than  the  Japan.  I  learn  that  Mr. 
Parry,  of  New  Jersey,  has  had  better  success  with  Japan  than  with 
Spanish  chestnuts,  though  such  is  not  our  experience.  We  had  a  tree 
of  Numbo"  that  has  yielded  twenty  dollars'  worth  of  nuts  in  a  sea- 
son, at  about  thirty  years  of  age.  They  bear  much  younger  than  the 
common  American  variety,  are  much  lower  headed,  and  the  nuts  more 
easily  gathered.  From  what  I  have  seen  of  chestnut  culture,  1  lind 
there  is  yet  much  to  be  learned.  I  think  there  are  many  hill- 
sides that  could  be  planted  with  walnut,  chestnut  and  other  trees,  with 
profit. 

Colonel  McFarland.  Would  it  pay  to  grow  the  common  American 
chestnut  ? 

Mr.  Moon.  Yes,  as  long  as  the  market  is  not  overstocked,  though  it 
is  not  so  productive  as  the  improved  varieties. 

Mr.  Bartram.  Have  not  had  much  experience  in  nut  culture. 
There  were  three  chestnut  trees  on  my  property  when  I  went  there 
about  thirty  years  ago.  They  are  all  different  varieties,  and  I  do  not 
know  what  they  are.  One  tree  bore,  last  season,  about  fifty  dollars' 
worth  of  nuts,  and  has  always  been  free  from  wormy  fruit.  I  would 
not  recommend  any  but  grafted  trees. 

Colonel  McFarland.  I  have  a  Spanish  chestnut,  nine  or  ten  years 
old,  that  grows  finely,  but  will  not  bear.    Probably  it  is  not  grafted. 

Mr.  Moon.  I  fully  endorse  Mr  Bartram's  views  as  to  grafted  trees. 
Would  never  plant  seedlings  for  fruiting. 

Mr.  Satterthwait.  1  have  grown  chestnuts  with  considerable  suc- 
cess in  the  last  twenty  years.  There  is  no  difficulty  in  grafting,  and 
there  is  about  as  much  sense  in  planting  seedling  apples  as  chestnuts. 
About  seventy-five  per  cent,  of  grafts  will  grow,  and  some  varieties 
bear  the  second  year  after  grafting.  Chestnut  culture  has  been  pro- 
fitable, but,  like  pear  and  quince  culture,  the  market  will  soon  be 
overetocked. 

The  President.  I  have  a  Spanish  chestnut  on  our  grounds,  about 
twenty  years  old,  that  is  very  productive,  more  so  than  any  native 
variety  I  have  ever  seen, 

Mr.  Satterthwait.  Some  of  my  trees  have  been  overbearing,  and  I 
have  been  obliged  to  cut  off  branches  to  prevent  them  from  breaking 
down.  One  variety  on  my  grounds  is  very  early,  ripening  fully  a 
month  before  any  other  variety,  but  it  is  small.  I  always  graft  on  the 
stock,  never  on  the  root. 

Mr.  Engle.  We  have  had  considerable  experience  in  grafting  chest- 
nuts, and  sometimes  have  had  almost  total  failures.  Have  tucceeded 
best  with  trees  three  to  four  feet  high,  top  grafted.  It  is  the  general 
opinion  that  foreign  varieties  are  not  equal  in  quality  to  the  native. 
We  have  a  variety  that  has  been  pronounced  equal  in  quality  to  the 
native.  It  was  sent  us  by  an  amateur,  years  »')go,  as  Great  American 
Seedling."  May  it  not  have  been  fertilized  by  native  ])ollen  ?  It  is  a 
very  prolific  bearer,  often  fruiting  second  year  from  graft.  I  am  not 
afraid  that  the  market  for  chestnuts  will  be  overstocked.  There  is 
plenty  of  vacant  land  not  suitable  for  farming  purposes  that  could  be 
profitably  applied  to  nut  culture, 

Mr.  Comport.  In  planting  chestnuts,  it  is  essential  to  plant  good, 
grafted  varieties.    I  would  like  to  inquire  what  is  the  best  method  of 
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preserving  the  cions  until  time  to  insert  them.  Some  think  grafting 
should  be  done  in  February,  but  this  is  too  early. 

Mr.  Engle.  We  cut  cions  in  the  fall  and  keep  in  damp  saw-dust,  in 
a  cool  cellar  until  spring. 

Mr.  Bartram.  I  have  succeeded  best  by  grafting  late.  Of  those 
grafted  early,  hardly  one  in  fifty  grew. 

Mr.  Van  Deman.  I  remember  some  experiments  made  when  with 
Dr.  Warder,  years  ago.  We  found  it  essential  to  keep  cions  in  saw- 
dust to  prevent  cooperation,  and  at  a  low  temperature  to  keep  from 
starting.  When  started,  a  cion  is  worthless.  Mr.  Joseph  W.  Thomas 
explained  his  method  of  grafting  black  walnut,  which  has  generally 
proven  a  success.  Mr.  Meech,  also,  explained  his  method,  which  he 
claimed  was  simpler  still. 

The  President.  We  have  now  heard  all  the  essays.   There  are  on 
our  programme  a  number  of  topics  for  discussion.   They  can  be  read 
in  order  and  taken  up  for  discussion,  or  passed  over,  as  may  be  de 
cided  upon. 

First  Topic.  "  What  are  the  most  satisfactory  bedding  plants  for 
the  lawn  ?" 

There  being  no  disposition  to  discuss  this  question,  the  secretary 
read  the 

Second  Topic.  Would  crowding  trees  serve  as  a  protection  in  great 
atmospheric  .changes  ?" 

Mr.  Engle.  In  Kansas  I  have  seen  peach  trees  planted  very  closely, 
and  it  was  claimed  that  they  protected  each  other. 

Mr.  Van  Deman.  They  are  not  usually  planted  nearer  than  fifteen 
to  twenty  feet  apart  in  Kansas. 

Col.  McFarland.  Some  three  years  ago  I  noticed  on  Mr.  Hovey's 
place,  pear  trees  only  eight  to  ten  feet  apart.  Some  of  them  were 
twenty-five  years  old.  Since  then  I  have  been  planting  a  little 
closer. 

The  President.  Mr.  Smeych,  in  Lancaster,  has  but  a  limited  amount 
of  room  and  his  trees  are  much  crowded,  yet  he  has  the  finest  fruit  in 
the  Lancaster  market.  There  is  another  party  in  Lancaster  who  has 
planted  plum  trees  only  six  feet  apart,  and  they  always  bear  good 
crops.  Mr.  Shimer  has  very  kindly  extended  an  invitation  to  this 
society  to  visit  his  fruit- houses,  and  we  should  take  some  action  in  the 
the  matter. 

After  some  discussion,  during  which  the  members  expressed  their 
regrets  that  other  engagements,  and  the  necessity  of  returning 
promptly  to  their  homes  prevented  an  acceptance  of  the  invitation. 

Mr.  Engle  moved  a  vote  of  thanks  to  Mr.  Shimer  and  Mr.  Moser  for 
their  kind  invitations,  and  to  the  railroad  company  for  courtesies  ten- 
dered.  Adopted  unanimously. 

Third  Topic.  "How  can  we  best  prevent  over-production,  and  un 
remunerative  prices  for  our  fruits  ? " 

Mr.  Engle.  If  we  can  devise  any  method  to  prevent  over-bearing 
we  can  accomplish  something  in  this  direction.  Thinning  is  the  only 
method,  and  it  will  pay  to  thin  by  hand  rather  than  allow  trees  to  be 
ruined  by  over-bearing. 

Mr.  Satterthwait.  Retarding-houses  have  been  a  partial  remedy 
for  unremunerative  prices,  but  they  will  not  answer  much  longer.  I 
had  almost  ten  thousand  bushels  of  pears  the  past  season,  some  of 
which  were  kept  back  in  retarding-houses,  but  when'ready  for  market 
other  varieties  were  in  season  and  markets  still  over  stocked. 
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Mr.  LoNQSDORF.  Much  of  our  surplus  can  be  preserved  by  evapora- 
tion. Persons  who  make  a  business  of  evaporating  fruit  find  it  profit- 
able. The  product  requires  but  little  space  for  storing,  and  is  not 
liable  to  decay.  Then,  it  makes  an  outlet  for  surplus  stock  and  in- 
ferior fruit,  and  by  keeping  them  from  the  market  better  prices  can 
be  realized  for  the  best  grjSes  of  fresh  fruit. 

^  Mr.  Satterthwait.  Dried  fruit  could  hardly  be  sold  at  any  price  last 
year,  and  the  market  seemed  easily  overstocked.  I  am  beginning  to 
cut  down  my  large  pear  trees.  I  believe  it  will  pay  better  to  let  them 
get  only  five  or  six  inches  in  diameter  and  then  cut  them  down. 
When  small  I  can  grow  other  crops  between  them.  The  fruit  is  also 
handier  to  gather  and  better. 

Judge  Stitzel.  When  in  Michigan,  some  three  years  ago,  I  learned 
that  evaporators  were  being  very  profitably  operated.  Everything  is 
utilized,  even  skins  and  cores  are  used  for  jeUies.  The  evaporated 
products  are  shipped  westward  and  to  the  mining  regions,  and  realize 
good  prices. 

Colonel  McFarland.  There  is  always  a  demand  for  good  fruit  at 
paying  prices,  and  1  have  no  fears  that  the  market  will  be  over- 
stocked in  my  lifetime.  Good  pears  are  scarce  in  Harrisburg,  and  are 
worth  now  $1.50  per  basket.  In  fact  we  have  had  no  good  pears  in 
our  market  for  a  month.  Have  sold  some  of  our  own  at  fifteen  to 
twenty-five  cents  per  quarter  peck.  Evaporating  is  an  important  in- 
dustry, and  will  make  an  outlet  for  much  surplus  fruit. 

Mr.  Meech.  Wormy  fruits  and  windfalls  are  a  valuable  feed  for 
stock.  Much  of  our  surplus  fruit,  especially  apples,  can  be  profitably 
used  in  this  way.  Our  horses  will  thrive  on  them,  and  they  are 
valuable  for  milk  cows.  The  jelly  principle  in  fruits  is  richer  near 
the  skin  than  at  any  other  part.  This  is  especially  true  of  the  quince^ 
The  core  of  the  quince  makes  jelly  ropy,  and  should  be  thrown  out. 
By  studying  their  uses  there  will  be  little  if  any  need  of  fruit  going 
to  waste. 

Colonel  McFarland.  1  was  interested  in  Mr.  Van  Deman's  remarks 
a  few  moments  ago  in  reference  to  the  Bureau  of  Pomology  and  his 
work  in  connection  with  the  Department  of  Agriculture  at  Washing- 
ton. There  has  been  little  or  no  attention  given  to  pomology  hitherto 
by  the  Department,  and  I  hail  this  as  a  move  in  the  right  direction. 
I  off*er  the  following: 

Resolved^  That  we  learn  with  pleasure  that  divisions  of  pomology 
and  mycology  have  been  established  in  the  United  States  Department 
of  Agriculture  at  Washington,  and  we  earnestly  request  our  Repre- 
sentatives and  Senators  in  Congress  to  vote  for  such  appropriation  as 
the  Commissioner  of  Agriculture  has  recommended  for  these  measures, 
in  justice  to  the  pomologists  of  the  country. 

Unanimously  adopted. 

Fourth  Topic.  This  subject  having  been  discussed  in  connection 
with  the  "Hatch  bill,"  was  passed  over. 

Fifth  Topic.  "Should  we  as  a  Society  encourage  the  use  of  Paris 
green  for  the  destruction  of  codling  moth  ? " 

Mr.  Satterthwait.  How  is  the  Paris  green  applied  ? 

Mr.  Van  Deman.  In  the  west  this  method  has  proven  satisfactory. 
Either  Paris  green  or  London  purple  can  be  used.  They  are  mixed 
with  water  and  applied  with  a  force  pump.  The  poison  falls  into  the 
calyx  of  the  fruit  where  the  codling  moth  deposits  its  eggs,  and  the 
worm  is  killed  before  it  enters  the  apple.    Several  applications  should 
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be  made  before  the  calyx  turns  down.  There  is  no  danger  of  poison 
from  eating  the  fruit,  as  it  will  all  be  washed  away  by  rains  before  the 
ripening  season. 

Mr.  Engle.  At  the  last  meeting  of  American  Pomological  Society, 
held  at  Grand  Rapids,  Mich.,  several  members  spoke  of  this  method, 
and  all  reported  favorably  of  its  results.  One  gentleman  spoke  of 
having  mounted  a  barrel  on  wheels  for  moving  conveniently  through 
his  orchard,  and  that  he  was  able  in  this  way  to  spray  one  hundred 
trees  or  more  in  a  day.  Where  small  fruits  are  grown  under  the 
trees,  or  the  orchard  is  used  for  pasture,  this  method  would  not  be 
advisable.  It  was  also  stated  that  other  insects  injurious  to  the  apple 
were  destroyed  by  this  method. 

Mr.  Van  Deman.  It  has  proven  a  remedy  also  against  canker  worm. 
Mr.  Wellhouse,  near  Leavenworth,  had  a  large  orchard  almost  entirely 
defoliated,  and  found  London  purple  an  excellent  remedy.  Five  to 
six  pounds  of  Paris  green  to  a  barrel  of  water  is  about  the  proper 
proportion. 

Mr.  Johnson.  We  were  entirely  overrun  with  caterpillars  last 
season,  probablv  they  could  also  be  destroyed  by  this  method. 

Mr.  Hepler.  1  have  never  known  caterpillars  to  be  so  plentiful  and 
destructive  as  last  season.  When  the  season  for  picking  my  apples 
had  arrived,  all  the  leaves  were  destroyed.  Not  only  apple  trees,  but 
willow  and  maple  were  defoliated.  The  only  tree  not  attacked  by 
them  was  Norway  spruce. 

Mr.  Rush.  They  were  very  plenty  in  Lancaster  county  also,  owing 
probably  to  favorable  autumn  weather. 

Prof.  Scribner.  The  caterpillar  referred  to  is  probably  the  army 
worm.    It  is  similar  to  some  species  of  the  caterpillar. 

Sixth  Topic,  "Would  the  horticultural  interests  of  Pennsylvania 
be  more  rapidly  advanced,  or  could  our  association  do  more  efficient 
work  under  the  control  of  the  State  Board  of  Agriculture?  Should 
we  have  a  State  Board  of  Horticulture?" 

Mr.  Engle.  I  don't  know  whether  we  could  accomplish  any  ijiore 
under  the  control  of  the  State  Board  of  Agriculture,  but  I  think  the 
publication  of  our  reports  should  be  entirely  in  charge  of  the  secretary 
of  the  State  Board. 

,Mr.  MooN.  With  due  respect  to  the  State  Board,  I  think  it  would  be 
best  not  to  pass  under  its  control.  Anything  that  could  be  done  to- 
ward organizing  a  State  Board  of  Horticulture  might  be  to  our  ad- 
vantage. 

Col.  McFarland.  I  think  it  would  be  wrong  to  surrender  the  con- 
trol of  our  reports  to  tlie  State  Board.  Let  us  work  alone.  We  have 
a  broad  field,  and  enough  to  do  without  taking  up  agriculture.  I 
think  our  society  ought  to  be  represented  at  the  State  Board  meetings. 

The  President.  I  have  been  requested  by  the  secretary  of  the  State 
Board  to  have  this  society  represented  by  a  committee  at  its  meeting 
next  week. 

Mr.  HooPES.  Although  we  have  no  charter  from  the  State,  we  are 
the  parent  organization,  and  the  first  step  toward  organizing  a  Slate 
Department  of  Agriculture  was  taken  by  our  society,  at  Chambers- 
burg,  in  1871.  Dr.  Frank  Taylor,  of  West  Chester,  was  the  prime 
mover  in  this  matter,  and  was  appointed  by  the  society  to  present  the 
matter  hel'oro  the  State  Legislature. 

Mr.  Van  De3ian.  I  don- 1  wish  to  engage  in  inis  controversy,  but  the 
horticultural  societies  in  other  States,  with  which  I  am  acquainted, 
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be  made  before  the  calyx  turns  down.  There  is  no  danger  of  poison 
from  eating  the  fruit,  as  it  will  all  be  washed  away  h^JtBims  before  the 
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COCKLIN'S  FAVORITE. 


Introduced  by  E,  H.  Cocklin.  Cumberland  Co.,  Pa. 

Ticc  iipri^iil,  \i.jtri.iis,  \cry  pruilui;livc.    Irint  I.tr^c,    Apex  sunk. 

Skin  yellowish,  sii.itic'i,  .ui<l  >ijiii«-wh.tt  nipUk-d  in  ihv  sun  with  lighl 

criinsijii.  Flc'ih  iriulcr,  juiiy,  -we<jt,  viiioii^,  Sluiic  siuuU.  Very  good. 
Ripens  a  liltle  Utcr  ihdiii  Duwncr'b  Kc<l. 
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think  it  best  to  keep  independent.  If  I  were  a  citizen  of  this  State  I 
would  urge  that  we  remain  a  separate  body  in  our  discussions,  publi- 
cations and  officers. 

Mr.  Satterthw  ait.  Our  State  board  is  officially  connected  with  our 
State  government,  having  its  headquarters  ^and  office  at  Harrisburg. 
Our  society  has  no  connection  at  all  with  *the  State  further  than  it 
publishes  our  annual  reports  free  of  cost  to  us.  There  might  be  a  de- 
partment of  Horticulture  on  the  same  general  plan  of  our  Board  of 
Agriculture. 

Col.  McFarland.  Would  it  not  be  better  for  our  society  to  secure 
a  charter  ? 

Mr.  Meech.  At  the  last  annual  meeting  of  the  New  Jersey  Horti- 
cultural Society  a  movement  was  made  to  be  incorporated, 
r  Mr.  Engle.  If  our  reports  were  under  control  of  the  State  Board,  we 
might,  when  necessary,  have  more  space  than  the  eighty  pages  now 
allowed  by  law.  Much  valuable  matter  must  often  be  omitted  for 
want  of  room  to  publish  it. 

Mr.  Moon.  I  think  we  had  better  "  boil  down  "  and  abbreviate  our 
report,  than  endeavor  to  make  them  more  voluminous. 

Mr.  G.  B.  Thomas.  I  do  not  see  any  necessity  for  more  than  eighty 
pages. .  These  annual  reports  are  nearly  a  year  in  course  of  publica- 
tion, and  are  seldom  read  when  issued.  I  now  hold  in  my  hand  a 
copy  of  the  Bethlehem  Daily  Times^  which  contains  all  of  importance 
that  has  been  said  and  done  to  within  a  few  hours,  arranged  in  a  con- 
cise and  readable  manner,  and  to  be  had  at  once  instead  of  a  year 
hence. 

On  motion  adjourned.  , 


In  calling  the  members  to  order,  the  president  announced  that  the 
treasurer  was  in  readiness  to  enroll  members  and  receive  dues  at  any 
time. 

On  motion  of  Mr.  Hepler,  a  committee  of  three  was  appointed  to 
represent  this  society  at  a  meeting  of  the  State  Board  of  Agriculture 
to  be  held  at  Harrisburg  the  following  week.  J.  0.  Hepler,  H.  0. 
Suavely  and  H.  S.  Rupp  were  appointed  on  said  committee. 

On  niotion  of  Mr.  Hoopes,  Mr.  H.  E.  Van  Deman  and  Prof.  F. 
Lamson  Scribner,  of  the  Department  of  Agriculture,  Washington,  D. 
C,  were  unanimously  elected  to  life  membership.  Both  gentlemen 
cordially  thanked  the  Society  for  the  honor  conferred. 

Seventh  Topic,  How  can  we  grow  plums  successfully,  and  what 
are  the  best  f  jur  varieties  for  general  cultivation  ? "  Not  discussed. 

Eighth  Topic-  "  Are  seedling  trees,  especially  peach,  more  regular 
and  prolific  bearers,  and  less  liable  to  disease  than  grafted  ones  ? " 

Mr  Engle.  No. 

Ool.  McFarland.  Would  say  yes,  as  the  result  of  my  observa- 
tions.   Have  one  that  has  borne  eight  regular  crops. 

Mr.  Engle.  I  had  some  experience  years  ago  when  not  being  able 
to  procure  all  the  budded  trees  I  wanted,  I  planted  some  seedlings. 
In  that  case  the  seedlings  were  not  as  healthy,  and  did  not  bear  as 
5  HoRT.  Ass. 
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well  as  budded  ones  side  by  side.  I  think  Mr.  Smith  will  corroborate 
what  1  have  said. 

Mr.  Smith.  I  have  not  found  seedlings  any  more  productive  and 
healthy  than  budded  trees. 

The  following  letter  bearing  on  this  topic  was  read  by  the  secre- 
tary : 

Tallmadge,  O.,  Januarv  1887. 

Friend  Engle  : 

In  the  general  acceptation  of  the  term  hardiness,  which  in  trees  is 
nearly  equivalent  to'  healthy,  I  am  unable  to  reply  to  part  of  the  ques- 
tion in  topic  eight ;  that  is,  I  do  not  know  whether  seedling  peaches 
will  endure' a  colder  climate  than  many  varieties  of  budded  ones. 

Theoretically,  I  should  say  that  many  of  them  would,  as  it  is  1  be- 
lieve a  general  law  of  nature  that  high  quality  and  a  refined  delicacy 
tend  to  a  reduction  of  vigor.  Certainly  many  of  the  seedling  peaches 
are  poor  enough  to  go  with  an  iron-clad  constitution. 

I  think,  however,  there  is  no  question  on  one  point  with  all  observ- 
ing fruit  men,  and  that  is  that  the  fruit  buds  of  most  seedling  peaches 
will  endure  from  four  to  eight  degrees  of  cold  more  than  most  of  the 
budded  varieties  and  still  retain  suflScient  vigor  to  produce  fruit.  This 
enables  us  to  answer  another  proposition  in  the  topic  in  the  afSrma- 
tive  when  we  take  a  period  of  years  into  the  account. 

Nothing  can  exceed  the  productiveness  of  the  Yellow  Rareripe  or 
Early  Crawford  when  they  bear,  and  in  mild  climates  like  New  Jersey 
or  Delaware  it  would  probably  be  foolish  to  discuss  the  proposition 
before  us;  but  in  Ohio  and  many  parts  of  Pennsylvania,  where  it  is 
not  safe  to  count  upon  a  crop  of  budded  fruit  oftener  than  once  in  six 
or  seven  years,  it  becomes  an  important  question.  In  my  own  ex- 
perience of  twenty  years,  in  which  time  I  have  maintained  about  an 
equal  number  of  seedlings  and  budded  peach  trees,  I  have  in  seven 
dilferent  years  had  a  crop  of  seedlings  when  I  had  none  from  the 
budded  trees,  with  the  exception  in  three  years  of  a  full  crop  of 
Hale's  Early  and  a  partial  one  of  SmocK.  *rhe  other  budded  trees  I 
had  were  Early  and  Late  Crawford,  Early  Barnard,  Old  Nixon,  Free 
Stump,  Large  Early  York  and  Yellow  Rareripe. 

Of  about  twenty  Early  Crawford  and  thirteen  Late  Crawford  set 
eighteen  years  ago  upon  the  north  side  of  a  hill  but  three  of  the  former 
and  four  of  the  latter  now  remain,  and  they  bore  their  first  full  crop 
last  summer.  For  a  number  of  years  this  orchard  was  cropped,  but 
for  the  last  seven  years  has  been  in  grass.  The  price  I  have  received 
for  seedling  peaches  has  varied  from  sixty  cents  to  one  dollar  and 
fifty  cents  per  bushel,  Had  I  paid  careful  attention  to  thinning  and 
given  high  cultivation,  all  of  it  would  have  brought  one  dollar  per 
bushel  and  upwards  in  most  years.  Last  summer  a  German  neighbor 
sold  from  about  one  hundred  seedling  trees  grown  from  a  miscella- 
neous lot  of  pits  two  hundred  and  sixteen  bushels  of  fruit  at  sixty 
cents  per  bushel. 

The  seedling  peach  orchard  has,  under  certain  conditions,  two 
chances  to  the  budded  one's  one,  as  it  stands  upon  its  own  roots,  and 
any  accident  that  destroys  or  injures  the  budded  stem  is  irremediable 
by  a  new  growth  from  the  crown,  while  the  seedling  will  sprout  in- 
definitely and  continue  the  existence  of  the  tree  to  triple  the  life  of  a 
budded  one. 

In  a  commercial  orchard  highly  cultivated  and  carefully  looked 
after,  this  chance  of  continuing  the  tree  upon  the  same  ground  by 
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means  of  vigorous  sprouts  would  be  less  valuable  than  in  the  slip- 
shod no  cultivation  in  vogue  among  the  masses,  and  there  are  thou- 
sands who  have  a  pretty  good  supply  of  seedling  peaches  in  fortunate 
years  who  would  scarcely  ever  taste  peaches  if  they  depended  upon 
budded  fruit. 

On  the  other  hand,  to  those  who  buy  peaches  the  ordinary  run  of 
seedling  peaches  have  slight  attractions,  and  sales  to  a  great  degree 
must  be  forced,  and  a  fruit-grower  who  depends  upon  a  distant  mar- 
ket and  commission  sales  cannot  grow  a  common  seedling  peach  with 
any  expectation  of  making  it  profitable. 

If  a  grower  is  so  situated  as  to  peddle  the  fruit  directly  to  consumers, 
dispensing  with  package,  freight,  cartage,  commissions  and  retailers' 
profits,  seedlings  will,  I  believe,  pay  better  than  budded  ones  in  cli- 
mates where  the  thermometer  is  liable  to  go  below  eleven  degrees 
but  rarely  falls  below  eighteen  degrees. 

With  respect  to  budded  peaches,  there  seems  to  be  a  difference  in 
the  ability  of  the  buds  to  withstand  cold.  The  semi-clings  like  Hales, 
Early  Alexander,  Honeywell  and  Allen  are  undoubtedly  three  or 
four  degrees  hardier  than  Early  York  or  Old  Mixon  Free,  and  the 
Smock  will  stand  several  degrees  lower  temperature  than  the  Oraw- 
fords. 

In  this  connection  the  question  naturally  arises  how  can  we  im- 
prove upon  or  fix  the  character  of  peaches  from  seed  ?  I  have  a  friend 
who  has  given  considerable  attention  to  this  matter,  and  1  believe  ex- 
perimented some,  and  he  is  firmly  convinced  that  the  best  way  is  to 
plant  seed  from  the  best  seedlings  and  then  again  select  from  these. 
This  is  the  well  known  method  advocated  by  Von  Mons  and  practiced 
by  him  in  improving  the  pear  and  in  shortening  the  time  of  bearing 
from  seed  a  number  of  years,  but  was  not  very  successful  in  improv- 
ing the  quality.  The  same  method  has  been  tried  in  improving  the 
potato  in  a  number  of  experiments  in  England  and  by  the  Rev.  Good- 
rich in  this  country,  but  the  results  have  not  been  as  valuable  as  where 
a  start  was  made  from  the  best  improved  varieties. 

The  breeder  of  domestic  animals  no  longer  goes  back  to  the  scrub 
to  start  his  attempted  improvement,  and  the  best  experimenters  in  the 
improvement  of  small  fruits  avail  themselves  of  seed  of  the  very  best 
kinds  extant,  and  I  can  see  no  reason  why  we  should  retrograde  in 
our  attempts  with  the  peach. 

Judging  from  what  has  been  accomplished  in  twenty-five  years  of 
experiment  with  apples  in  Minnesota,  we  can  hope  to  do  little  in  get- 
ting peaches  more  hardy  than  those  we  now  have,  but  must  turn  our 
attention  to  fixing  as  far  as  possible  the  character  of  our  hardiest 
kinds  so  that  they  will  perpetuate  their  desirable  qualities  by  seed. 

The  budding  of  two  varieties  upon  one  stock  and  surrounding  the 
tree  with  mosquito  bar  when  the  intermingling  branches  came  in 
bloom  would  doubtless  produce  seed  of  more  marked  character  than 
any  selection  of  chance  fertilized  pits. 

Yours  very  truly, 

L.  B.  Pierce. 

Mr.  LoNGSDORF.  One  reason  why  some  varieties  of  peaches  are  not 
so  hardy  is  in  their  manner  of  blooming.  Some  blossoms  are  large  and 
open,  others  closed  and  well  protected.  When  in  Tennessee  a  year 
ago  I  saw  seedling  trees  that  were  said  to  be  fifty  years  old.  Much  of 
the  fruit  however  was  small  and  worthless. 
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Ninth  Topic, — What  six  roses  are  most  desirable  for  general  cul- 
ture?" 

Mr.  Rupp.  Gen.  Jacqueminot,  Gen.  Washington,  Coquette  des  Alps, 
Hermosa,  Paul  Verdier  and  Merve  des  Lyon. 

W.  P.  Brinton.  Gen.  Jacqueminot,  Gen.  Washington,  Ma^maison, 
Hermosa  and  Sunset. 

Mr.  Hepler.  La  France,  Gen.  Jacqueminot,  Hermosa,  Le  Reine, 
Anne  de  Diesbach  and  Perle  de  Lyon. 

Mr.  CuLLBN.  Gen.  Jacqueminot,  Gen.  Washington,  Alfred  Colomb., 
Rosy  Morn,  Capt.  Christiy  and  Hermosa. 

Mr.  Meehan,  Thos.  B.  Madam  Plantier,  Gen.  Jacqueminot,  La  France 
and  Hermosa. 

Col.  McFarland.  Hermosa,  La  France,  Malmaison,  Gen.  Washing- 
ton, Gen.  Jacqueminot  and  Merve  des  Lyon. 

Mr.  HooPES.  Gen.  Jacqueminot,  Alfred  Colomb.,  La  France,  La  Reine, 
Coquette  des  Alps  and  Pride  of  Waltham. 

John  Curwen,  Jr.  General  Jacqueminot,  La  France,  Hermosa, 
Queen's  Scarlet,  Mad.  Plantier,  Mad.  Gabrielle  Luizet. 

Tenth  Topic. — "  General  small  fruit  discussion.  What  varieties  are 
proving  most  desirable  ? " 

Passed  over  without  discusson. 

Eleventh  Topic, — "What  six  annuals  are  most  easily  grown  and 
most  desirable  for  general  culture." 

Mr.  Cullen.  Asters,  Coreopsis,  Phlox  Drummondi,  Sweet  Peas, 
Mignonette  and  Verbenas. 

W.  P.  Brinton.  Sweet  Alyssum,  Mignonette,  Balsams,  Phlox,  Ver- 
benas and  Heliotrope. 

Mr.  RoHRER.  Phlox,  Sweet  Alyssum,  Balsams,  Petunias,  Verbenas 
and  Mignonette. 

Mr.  Rupp.  Verbenas,  Balsams,  Phlox,  Petunias,  Pansies  and  Asters. 
Mr.  Meehan.  Phlox,  Verbenas,  Balsams,  Sweet  Alyssum,  Petunias, 
and  Mignonette. 

Mr.  CuRWEN.  Petunias,  single  or  double,  French  Marigold,  Phlox 
Drummondi,  Asters,  Dwarf  Nasturtium  and  Verbenas. 

Twelfth  Topic, — What  six  perennials  can  be  recommended  for 
beauty  and  for  best  general  results  ? " 

Mr.  CuLLEN.  Aquilegia,  Helianthus,  Gypsophila,  Gaillardia,  Coreop- 
sis and  Sweet  Pea. 

Mr.  Rupp.  Hollyhock,  Perennial -Phlox,  and  Helianthus. 

Mr.  HooPES.  Astilbe-Japonica,  Diceatra-Spectabilis,  Aquilegia-Coe- 
Tulea,  Saxifraga-Crassifolia,  Papaver  Grandiflora,  and  Campanula. 

Mr.  CuRWEN.  Paeonies^  Iris,  Yucca-Filamentosa,  Columbine,  Die- 
lytra,  Delphinium-Formosum,  and  Chrysanthemum. 

What  ten  deciduous  hardy  shrubs  are  most  desirable  and  easily  cul- 
tivated ? 

Mr.  Thomas.  Spirea  Reevesii,  double,  Hydrangea  Paniculata  Grandi- 
flora, Dentzia  Crenata  Plena,  Weigela  Rosea,  Weigela  Variegata, 
Althea  Var,  Spirea  Thunbergeii,  Purple  Mist,  California  Privet,  Mag- 
nolia. 

Mr.  Rupp.  Hydrangea  P.  Grandiflora  and  Thomas  Hogg,  Spirea 
Prunifolia  and  Reevesii,  Weigela  Rosea,  Lilac,  Pyrus  Japonica, 
Viburnum  Opulus. 

Mr.  Brinton.  Weigela  Rosea,  Lilac,  purple  and  white,  Spirea  Pruni- 
folia and  Reevesii,  Calycanthus,  Pyrus  Japonica,  Hydrangea  P.  Grandi- 
flora, Double  Flowering  Almond. 
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Mr.  Mkehan.  Hydrangea  Paniculata  Grandiflora,  Viburnum  Placa- 
tum,  Exochorda  Grandiflora,  Chionanthus  Virginica,  Weigela  Can- 
dida, Azalea  Viscosa,  Halesia  Tetraptera,  Cornus  Florida,  Rosa  Kam  • 
schatka,  Prunus  Pissardi. 

Mr.  OuRWEN.  Deutzia  Orenata,  Deutzia  Gracilis,  Calycanthus  Flori- 
dus,  Forsythia  Viridissima,  Hibiscus  Althea,  Syringa,  Weigela,  Spirea 
Prunifolia,  Hydrangea  Paniculata  Grandiflora,  Cydonia  Japonica. 

Mr.  HooPES.  Offered  the  following : 

In  recognition  of  the  kindly  welcome  extended  to  this  society  at  its 
present  meeting,  it  is  hereby 

Resolved^  That  the  thanks  of  the  State  Horticultural  Association  of 
Pennsylvania,  are  hereby  tendered  to  the  citizens  of  Bethlehem  for 
their  cordial  greeting,  and  to  the  Bethlehem  Daily  Times  for  its  very 
full  and  accurate  reports  of  our  proceedings. 

Mr.  HooPES.  In  offering  this  resolution,  I  wish  to  speak  especially 
of  the  very  full  and  accurate  account  of  our  proceedings,  which  ap- 
pears in  the  paper  which  I  hold  in  my  hand,  the  Bethlehem  Daily 
Times,  Never  have  I  seen  such  a  masterly  condensation  of  such 
lengthy  proceedings.  Not  one  point  is  omitted,  and  I  think  the  so- 
ciety will  bear  me  out  in  saying  that  we  are  extremely  pleased  with 
the  reports  which  the  Times  has  given  of  our  meeting. 

President  Cooper  heartily  endorsed  the  remarks  of  Mr.  Hoopes,  and 
the  resolution  was  passed  unanimously. 

The  following  letter  was  read  by  the  secretary : 

XJ.  S.  Department  of  Agriculture. 

Division  op  Pomology, 
Washington,  D.  C,  January  8th^  1887, 
E.  B.  Engle,  Secretary  Horticultural  Association  of  Pennsylvania^ 

Waynesioro\  Pa,: 
My  Dear  Sir  :  The  following  is  a  schedule,  which  I  have  arranged 
and  present  for  your  consideration  after  much  careful  study  of  the 
published  rules  and  State  laws,  governing  the  meetings  of  the  socie- 
ties named  in  this  list,  and  after  considerable  correspondence  with  the 
most  of  their  secretaries. 

That  there  is  need  of  some  arrangement,  by  which  these  societies 
may  meet  permanently  in  succession,  and  not  at  the  same  time,  except 
those  remote  from  each  other,  is  evident  to  all.  Members  could  then 
attend  neighboring  societies  without  neglecting  their  own,  and  the 
ser\ices  of  men  of  eminent  scientific  ability,  could  be  more  easily 
secured  by  each  State.  If  you  will  bring  the  matter  before  your  so- 
ciety at  its  next  meeting,  or  proceed  in  any  way  that  you  deem  best 
to  obtain  this  end,  I  trust  it  will  result  in  good  to  the  cause  of  horti- 
culture. Can  you  not  in  some  way  have  your  laws  so  changed,  if  need 
be,  that  your  society  may  conform  to  this  arrangement?  If  you  see 
any  serious  objection  to  this  plan,  please  state  wherein  it  lies,  that  if 
possible  it  may  be  remedied. 


Michigan,   First  Wednesday  in  December. 

Dakota,  First  Wednesday  in  December. 

Ohio,  Second  Wednesday  in  December. 

Kansas,  Second  Tuesday  in  December. 

Illinois,  Third  Tuesday  in  December. 

Indiana,  First  Tuesday  after  first  Monday  in  January. 

Colorado,  First  Tuesday  after  first  Monday  in  January. 

Nebraska,  First  Tuesday  after  second  Monday  in  January. 
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Kentucky,  First  Tuesday  after  second  Monday  in  January. 

Iowa,  First  Tuesday  after  third  Monday  in  January. 

Pennsylvania,    .  .  .  First  Tuesday  after  third  Monday  in  January. 

Minnesota,  First  Tuesday  after  fourth  Monday  in  January. 

Missouri,  First  Tuesday  after  fourth  Monday  in  January. 

Wisconsin,  First  Tuesday  after  first  Monday  in  February. 


These  are  intended  for  the  annual  meeting;^.    You  will  observe  that 
those  occurring  at  the  same  time  are  adjacent. 
Respectfully  submitted. 

H.  E.  Van  Deman, 
Chief  of  the  Division  of  Pomology. 

Mr.  Van  Deman.  My  object  in  sending  this  communication  to  your 
secretary  was  to  arrange  a  schedule  of  dates  so  that  societies  in  con- 
tiguous States  might  meet  in  succession  and  not  at  the  same  time. 
By  the  arrangement  proposed  members  can  attend  the  meetings  of 
societies  in  other  States  without  neglecting  their  own.  The  services 
of  eminent  scientists  could  also  be  more  easily  obtained  by  each  State. 

Mr.  Hoopes.  I  suggest  that  Mr.  Van  Deman  embody  his  idea  in  the 
shape  of  an  amendment  to  our  by-laws.  It  can  then  be  received  and 
laid  aver  for  final  action  until  our  annual  meeting. 

The  following  committees  were  announced  by  the  president,  those 
first  named  being  chairmen : 

On  Arrangement — H.  C.  Snavely,  Colonel  G.  F.  McFarland  and 
E.  B.  Engle. 

On  Exhibition— .  H.  Moon,  P.  0.  Hiller,  H.  A.  Chase,  Gabriel 
Hiester  and  George  D.  Stitzel. 

The  following  was  offered  by  Mr.  Van  Deman  and  laid  over  until 
next  annual  meeting: 

Resolved^  That  article  3  of  the  by-laws  of  this  society  be  so  changed 
so  as  to  fix  the  date  of  our  annual  meetings  on  the  third  Wednesday 
after  the  first  Monday  of  January  of  each  year. 

Adjourned. 
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[The  following  essays  were  omitted  from  last  year's  report  for  want  of  space.] 
INFLUBNOB  OF  FORESTS  ON  TEMPBRATUBB  AND  RAINFALL. 


A  lady  can  cool  her  face  with  a  fan  because,  by  its  use,  the  atmos- 
phere around  her  is  put  in  motion,  the  heated  particles  nearest  her 
driven  away,  and  their  place  supplied  by  other  and  cooler  air.  A  boy 
will  blow  his  nails  when  cold  with  the  warm  breath  of  his  mouth. 
Both  know  from  experience  that  atmosphere  carries  alike  heat  and 


In  a  similar  manner,  but  on  a  larger  scale,  currents  of  air  coming 
from  the  colder  regions  of  the  north  will  lower  the  temperature  in  the 
track  over  which  they  pass,  while  currents  coming  from  the  south  will 
raise  the  temperature  by  the  heat  they  bring  with  them. 

The  degree  of  change  affected  will  depend  much  upon  the  rapidity 
with  which  these  air  currents  move,  their  extent  and  duration,  and 
any  obstruction  placed  so  as  to  hinder  or  check  their  motion  will 
necessarily  lessen  the  suddenness  and  degree  of  change  they  bring 
about. 

Winds  on  the  level  plains,  where  there  is  no  timber,  move  faster 
and  acquire  greater  force  than  when  they  move  across  a  hilly  country 
or  when  they  have  to  struggle  through  extensive  forests.  The  fierce 
blizzards,  before  which  men  and  beasts  must  fly  or  perish,  occur  on 
the  treeless  plains  and  prairies.  The  storms  that  overwhelm  caravans 
with  hot  air  and  sand  blow  on  the  deserts. 

Even  hills  without  trees  check  the  wind  but  little.  Mr.  Emerson, 
who  made  this  subject  his  especial  studj'^,  in  his  report  to  the  govern- 
ment of  Massachusetts  says  :  The  laws  of  the  motion  of  the  atmos- 
phere are  similar  to  those  of  water.  A  bare  hill  gives  no  protection. 
The  wind  pours  over  it  as  water  pours  over  a  dam.  But  if  the  hill  be 
capped  with  trees  the  windy  cascade  will  be  broken  as  into  spray.  Its 
violence  will  be  sensibly  diminished." 

Those  who  have  never  encountered  a  gale  of  wind  on  the  plains  can 
form  no  adequate  conception  of  its  fury.  An  intelligent  citizen  of  my 
•county,  who  lately  visited  the  plains  of  the  West,  gave  me  his  expe- 
rience of  a  day's  drive  in  what  was  there  considered  an  ordinary  sum- 
mer gale.  Hats  could  not  be  kept  on  the  heads,  consequently  the 
parties  provided  themselves  with  caps  and  tied  them  down.  At  times 
it  was  hard  for  the  horses  to  be  kept  in  their  course,  and  it  seemed  as 
if  the  wagon  on  which  the  party  rode  would  be  lifted  from  the  ground. 
It  was  a  constant,  steady  blast.  To  show  what  effect  a  small  grove  of 
trees  ha<l,  he  stated  that  at  one  place  they  were  obliged  to  get  to  the 
lee  side  of  a  patch  of  some  three  acres  of  timber,  planted  by  a  Scotch- 
man only  about  eight  years  before,  to  enable  them  to  hold  a  conver- 
sation with  the  proprietor. 

So  we  see  that  trees,  whether  in  the  hill  country  or  upon  the  plains, 
serve  as  wind-breaks  and  contribute  largely  to  keeping  the  tempera- 
ture uniform,  or  what  is  called  seasonable. 


By  Simon  P.  Eby,  Lancaster^  Pa. 
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Besides  serving  as  wind-breaks,  forests  and  woods  have  a  local  in- 
fluence upon  the  temperature.  It  has  been  ascertained  by  careful  ob- 
servation that  they  are  not  liable  to  the  sarae  extreme  degree  of  heat 
or  cold  as  cleared  lands  are.  During  winter  the  ground  does  not  freeze 
as  hard  or  deep  in  the  woods  as  on  the  adjoining  clear  fields — cooler 
during  the  day  and  warmer  during  the  night  than  the  cleared  lands. 
Such  a  steadying  of  the  temperature  locally  has  its  beneficial  effects 
upon  vegetation  growing  upon  the  adjoining  lands. 

Hence,  while  the  average  temperature  of  the  eastern  portion  of  our 
State,  taken  all  the  year  round,  may  not  have  changed  much  either 
way  from  what  it  was  sixty  years  ago,  when  more  of  it  was  yet  under 
forest,  there  can  be  no  doubt  the  climate  has  become  more  variable 
since  the  woods  have  been  cut  down,  and  it  gets  cold  or  warm  more 
suddenly  in  all  seasons,  as  the  winds,  which  have  now  a  clearer  sweep, 
blow  from  the  north  or  south. 

Notice  the  protection  a  garden  wall,  an  evergreen  hedge,  or  even  a 
closed  board  fence  will  give  to  plants  and  half-hardy  shrubs,  then  mul- 
tiply the  efi'ects  of  these  with  the  thousands  of  acres  of  pine  and  decid- 
uous forests  that  stood  as  barriers  to  the  winds  coming  from  all  quarters, 
and  you  can  form  some  idea  of  the  vast  amount  of  protection  the  latter 
gave  to  the  country  and  the  corresponding  change  that  would  neces- 
sarily ^pUow  their  removal. 


The  other  branch  of  our  subject,  "  Whether  forests  have  any  influ- 
ence upon  the  rainfall,"  has  become  a  somewhat  mooted  question. 
We  have  been  told  by  those  who  hold  a  diff^erent  opinion  that  it  ha» 
been  ascertained  by  actual  measurement  that  the  rainfall  of  to-day  is- 
no  less  than  that  of  sixty  years  ago. 

If  this  were  true  it  would  settle  the  question  beyond  controversy. 

Has  it  been  so  ascertained,  and  by  whom  ? 

Can  it  be  shown  that  a  correct  record  of  the  rainfall  has  been  kept 
at  any  place  in  the  interior  of  Pennsylvania  sixty  or  even  fifty  years 
ago,  when  the  forests  were  yet  standing,  and  that  no  more  rain  fell 
during  the  year  than  falls  at  the  same  place  now  when  the  forests 
have  been  cleared  away?  1  think  not.  At  any  rate  I  have  never 
heard  that  this  was  done. 

In  contradiction  of  this  assertion  it  appears  that,  since  the  cutting 
away  of  the  forests  the  springs  in  their  vicinity  have  become  les- 
sened in  volume,  many  of  them  gone  entirely  dry,  and  the  streams 
fed  by  them  so  much  lowered  that  they  no  longer  furnish  the  water 
power  to  do  the  work  they  did  sixty  years  ago,  but  must  be  supple- 
mented by  a  steam  engine  at  nearly  every  mill.  This  is  the  case  at 
least  in  Lancaster  county. 

Now,  if  the  same  quantity  of  rain  still  falls,  we  would  like  to  know 
what  becomes  of  the  water. 

They  say  it  runs  away  much  faster  after  the  rainfall  since  the  for- 
ests have  been  cut. 

This  is,  in  part,  true,  but  if  our  opponents  admit  this  much  they  yield 
the  argument,  because  if  it  is  admitted  that  forests  hold  the  rains  when 
they  fall,  they  necessarily  prevent  destructive  floods,  restore  the 
springs,  and  become  of  so  much  importance,  even  in  this  respect 
alone,  as  will  justify  their  judicious  restoration,  and  this  is  the  main 
point  we  wish  to  establish. 


RainfalL 
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This,  however,  is  not  all  the  influence  forests  have  upon  rainfall. 
What  causes  rainfall  ? 

We  answer  it  is  the  result  of  evaporation  and  condensation. 

As  our  friend  Mr.  Meehan  explained  on  a  former  occasion  r  "  Take 
a  pitcher  of  cold  water  on  a  warm  day,  moisture  gathers  on  the  out- 
ride of  the  pitcher,  and  we  commonly  say  the  pitcher  sweats,  but  it 
does  not.  It  is  simply  the  moisture  in  the  atmosphere,  which,  being 
warmer  than  the  outside  of  the  pitcher,  causes  the  water  to  condense. 
The  same  process  is  going  on  over  the  surface  of  the  globe.  Three- 
fourths  of  the  globe  is  water,  and  the  average  evaporation  is  about 
twelve  thousand  pounds  per  square  foot  per  annum.  Of  course,  in 
some  places  it  is  less,  and  in  some  more.  What  becomes  of  this 
water  ?  It  is  taken  into  the  atmosphere  and  brought  into  cooler  cur- 
rents ;  it  condenses  and  falls." 

Evaporation  and  condensation  are  not  confined  to  the  seas ;  they  are 
going  on  wherever  there  is  moisture  and  heat. 

This  has  been  shown  by  placing  a  flower  pot  with  a  plant  under  a 
close-fitting  glass  cover.  The  moisture  rises  and  condenses  against 
the  inside  of  the  glass  and  flows  back  into  the  pot,  watering  the  plant, 
80  that  no  additional  watering  is  necessary  for  a  long  time. 

Flood  a  room  with  water,  having  a  bare  floor  so  inclined  that  the 
water  will  run  off*,  and  the  floor  will  soon  be  dry,  leaving  but  little 
dampness  in  the  room.  Cover  the  floor  with  carpet  or  matting  that 
will  retain  the  water  and  both  floor  and  room  will  remain  damp  for  a 
long  time. 

So  in  a  forest,  the  ground  being  matted  with  roots  and  covered  with 
leaves  and  mosses,  serves  as  a  carpet,  retains  the  rainfall,  and  keeps 
the  ground  and  woods  damp  and  the  atmosphere  around  and  above  it 
cool. 

As  already  stated,  the  temperature  of  the  forest  is  warmer  in  winter 
and  during  the  summer  is  cooler  in  day  time  and  warmer  at  night  than 
cleared  lands. 

Now,  let  a  cloud  charged  with  moisture  on  a  warm  summer's  day 
come  in  contact  with  the  cooler  atmosphere  of  the  forest,  and  what 
happened  on  the  outside  of  the  pitcher,  and  under  the  glass  cover  of 
the  flower  pot,  will  be  repeated — the  moisture  of  the  cloud  will  be 
condensed  and  descend  upon  the  forest  as  rain. 

The  rain  falling  into  the  forests  will  not  flow  off*,  but  be  retained,  and 
either  percolated  through  the  soil  into  the  springs  or  be  evaporated 
through  the  foliage  of  the  trees,  and  furnish  moisture  for  new  clouds^ 
to  be  again  returned  in  successive  rain-showers  there  or  elsewhere. 
Moist  places  attract  rain-clouds.  We  see  that  local  rains  during  the 
summer  have  a  tendency  to  follow  each  other  in  the  same  track,  and 
also  to  move  along  mountain  ranges  or  large  streams  where  there  re- 
main more  forest  and  moisture.  They  will  avoid  cleared  land  that 
has  become  dry  and  heated.  Clouds  have  even  been  observed  to  with- 
hold the  rain  while  passing  over  treeless  districts  and  empty  them- 
selves into  the  adjoining  forests. 

Let  me  cite  a  few  authorities  in  conclusion.  George  P.  Marshy 
Esq.,  United  States  Minister  to  Italy,  who  made  this  subject  his 
study  both  in  Europe  and  in  this  country,  and  whose  investigations 
have  been  more  thorough,  and  who  consulted  more  authorities  pro 
and  con  than  any  other  person,  living  or  dead,  in  his  work,  which 
ended  only  with  his  life,  entitled  The  Earth  as  Modified  by  Man,'^ 
says  of  the  influence  of  woods  on  rain-fall  as  follows,  page  189: 
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The  forest,  being  a  natural  arrangement,  the  presumption  is  that 
it  exercises  a  conservative  action,  or  at  least  a  compensating  one,  and 
consequently  that  its  destruction  must  tend  to  produce  pluviometrical 
disturbances  as  well  as  thermometrical  variations.  And  this  is  the 
opinion  of  perhaps  the  greatest  number  of  observers.  Indeed,  it  i» 
almost  impossible  to  suppose  that  under  certain  conditions  of  time  and 
place  the  quantity  and  the  periods  of  rain  should  not  depend,  more  or 
less,  upon  the  presence  or  absence  of  forests,  and  without  insisting  that 
the  removal  of  the  forests  has  diminished  the  sum  total  of  snow  and 
rain,  we  may  well  admit  that  it  has  lessened  the  quantity  which  annu- 
ally falls  toithin  particular  limits.  *  *  *  If  the  air  in  a  wood  is 
cooler  than  that  around  it,  it  must  reduce  the  temperature  of  the  at- 
mospheric stratum  immediately  above  it,  and,  of  course,  whenever  a 
saturated  current  sweeps  over  it  it  must  produce  precipitation,  which 
would  fall  upon  it  or  at  a  greater  or  less  distance  from  it." 

On  page  191 :  I  believe  that  a  mnjority  of  the  foresters  and  phy- 
sicists who  have  studied  the  question  are  of  opinion  that  in  many,  if  not 
in  all  cases,  the  destruction  of  the  woods  has  been  followed  by  a  dimi- 
nution in  the  annual  quantity  of  rain  and  dew."    *   *  * 

Among  recent  writers  he  cites  Clave,  Sehacht,  Sir  John  F.  W.  Her- 
schel,  Hohenstein.  Barth,  Ashjornsen,  Boussingault  and  others,  who 
maintain  that  forests  tend  to  produce  rain  and  clearings  to  diminish  it, 
and  they  refer  to  numerous  facts  of  observation  in  support  of  this  doc- 
trine.  Page  192;  note. 

He  further  states  that  by  actual  measurement  with  rain  gauges 
made  by  a  sub-director  of  the  forest  school  at  Nancy,  in  France,  dur- 
ing a  period  of  three  years,  one  of  the  gauges  being  kept  in  the  center 
of  the  wooded  district,  one  on  its  borders,  and  another  in  the  open 
country  in  the  vicinity,  and  the  rainfall  showed  one  thousand  at  the 
first  place,  nine  hundred  and  fifty-seven  at  the  second  and  eight  hun- 
dred and  fifty-three  in  the  open  cultivated  country. 

At  another  place  a  similar  test  during  the  months  of  February  and 
July,  inclusive,  showed  a  rain-fall  of  one  thousand  nine  hundred  and 
twenty-five  over  the  forest  and  one  hundred  and  seventy-seven  in  the 
open  ground  three  hundred  metres  (about  four  hundred  and  twenty- 
five  yards)  from  the  forest. 

And  he  concludes  (page  194-5)  by  saying :  "  The  experience  of  ob- 
serving persons  confirms  the  common  saying,  'All  signs  fail  in  dry 
times,'  for  which,"  he  adds,  there  is  a  physical  reason.  After  a 
drought  of  some  days,  which  generally  occurs  only  after  a  protracted 
continuance  of  hot  weather,  the  surface  of  the  ground  is  not  only  dry 
but  heated,  and  like  any  olher  body  of  elevated  temperature  throws 
off"  heat  into  the  atmosphere.  This  heat  tends  to  make  the  air  capa- 
ble of  containing  more  humidity,  and  the  vapor  held  in  the  atmos- 
phere over  an  extent  of  heated  ground,  and  which  otherwise  mijxht  be 
precipitated  and  form  rain  is  dissipated  and  carried  off.  Thus  the 
clouds  that  gather  round  mountains  are  seen  to  vanish  as  they  pass 
over  the  plains  below.  The  forest  does  not  become  heated  by  the  sun, 
and  therefore  does  not  radiate  heat  enoutrh  to  dissolve  the  vapor,  in 
the  atmosphere  above  it,  while  tlie  open  ground  is  warmed  by  the  sun 
and  radiates  heat  into  the  air  which  drifts  over  it. 

These  observations  correspond  with  my  own  made  both  before  and 
since  Marsh's  book  was  written. 

Numerous  other  facts  might  be  added  in  further  support  of  what 
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has  been  said  if  time  would  allow.  I  will  quote  only  one  or  two  from 
Hough's  "Report  on  Forestry,"  published  at  Washington. 

•^Thereisa  portion  of  Hancock  county,  (Maine),  along  the  coast 
that  is  now  nearly  denuded  of  trees.  During  the  heat  of  summer  the 
radiation  from  the  parched  surface,  affects  the  atmosphere  to  exces- 
sive dryness.  The  electrical  rain-bearing  clouds  that  approach  from 
the  westward,  as  they  come  within  this  dry  atmosphere,  are  absorbed 
and  dissipated  before  their  watery  contents  reach  the  earth,  while  the 
clouds  just  north" of  them  float  on  over  a  better  wooded  district  and 
yield  copious  rain-fall;  and  on  the  other  hand,  the  showers  continue 
abundant  in  the  more  humid  atmosphere  of  the  contiguous  bays  and 
ocean.  The  observing  sea  faring  inhabitants  of  that  district  after  years 
of  perplexity  over  the  fact  and  the  hidden  cause,  at  last  inquired  in 
all  seriousness,  whether  a  telegraph  wire,  located  to  the  north  of  them, 
does  not  unfairly  '  switch  off'  the  showers  that  rightfully  belong  to 
them." 

The  commissioners  who  prepared  a  report  on  the  disastrous  effects 
of  the  destruction  of  forest  trees  in  Wisconsin  (1867)  observe  that, 
"In  the  hot  and  dry  plains  of  our  southwestern  territory  we  often  see 
clouds  passing  overhead  that  reserve  their  contents  until  they  have 
passed  from  these  almost  desert  regions.  These  clouds  frequently 
present  all  the  actual  appearance  of  rain  in  the  higher  regions  of  the 
atmosphere  ;  and  the  fertile  giving  drops  are  seen  to  fall  far  down  to- 
ward the  earth,  only  to  be  dissolved  and  dissipated  in  the  lower  strata 
of  the  air,  heated  by  the  reflection  from  the  parched  earth  which  these 
rain  drops  did  not  reach."    (Hough's  Report  on  Forestry,  page  294). 


"  What  is  one  man's  meat  is  another  man's  poison,"  has  long  since 
passed  into  a  homely  proverb,  and  doubtless,  with  some  qualification, 
it  approximates  the  truth.  And,  this  is  especially  so,  when  we  apply 
this  proverb  to  the  various  antidotes  that  have  been  employed  for  the 
destruction  of  noxious  insects.  Perhaps  no  single  substance  (except 
it  be  a  highly  concentrated  mineral  poison)  can  be  regarded  as  a  uni- 
versal remedy  for  the  prevention  or  destruction  of  all  kinds  of  in- 
sects. Black  pepper,  tobacco,  cayenne  pepper,  or  ginger  root,  either 
finely  pulverized  or  in  decoction,  will  kill  many  species  of  insects,  and 
yet  notiiing  is  more  common  to  the  druggisi ,  the  grocer  and  the  tobacco 
manufacturer,  than  to  find  these  very  substances  in  their  shops  in- 
fested by  other  insects.  If  there  is  any  one  remedy,  in  any  sense, 
general  in  eflects,  it  is  heat ;  but  this  cannot  be  made  practicable,  ex- 
cept in  a  very  few  cases ;  moreover  heat  is  not  a  tangible  substance, 
but  an  element. 

The  subject  of  insecticides  is  a  studi/^  and  one  in  which  is  involved 
close  observation,  patient  perseverence,  and  a  practical  series  of  in- 
telligent experimentations.  Theory  is  of  little  account  in  the  matter 
— all,  or  nearly  all,  is  embodied  in  experimental  realization.  There 
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is  no  room  for  mere  inference.  If  a  particular  substance  and  a  par- 
ticular application  of  it  has  been  successful  in  destroying  one  species 
of  insects,  we  have  no  sure  ground  to  infer  that  it  will  be  of  like  effi- 
cacy in  another  case,  until  we  have  proved  it  by  experiment. 

If  the  subject  of  insecticides  constitutes  a  study,  then  there  should 
be  students  devoted  to  it ;  and  those  students,  very  naturally,  should 
come  from  among  the  men  who  most  frequently  come  in  contact  with 
noxious  insects,  whose  interests  are  most  at  stake ;  and  who  are  most 
accessible  to  this  field  of  labor.  It  is  a  study  that  cannot  be  success- 
fully pursued  in  the  closet  alone,  it  needs  also  the  field. 

The  closet  may  furnish  theory  in  abundance,  but  that  is  not  what  is 
wanting.  Good  thorough  field  experience  is  the  great  need,  and  that 
must  eventually  come. 

Some  years  ago  the  Journal  of  Forestry^  published  in  England,  con- 
tained an  editorial  to  the  efl'ect  that  a  farmer  in  New  York  State  had 
either  driven  away  or  destroyed  a  very  large  number  of  caterpillars 
that  had  nearly  defoliated  his  fruit  trees,  simply  by  boring  a  small 
augur  hole  in  the  trunk  which  he  filled  with  the  "flour  of  sulphur," 
and  then  drove  in  a  tight  plug.  Within  twenty-four  hours  every  cat- 
erpillar had  left  the  trees.  The  editor  added  that  this  was  a  very- 
simple  remedy,  and  coming  through  a  respectable  American  agricul- 
tural paper,  it  was  worthy  of  a  trial.  The  theory  was,  that  the  cir- 
culation of  the  sap  carried  with  it  some  property  in  the  sulphur  that 
was  hostile  to  the  life  or  the  comfort  of  the  caterpillars,  and  hence 
they  almost  immediately  abandoned  the  trees.  Now,  boring  holes  in 
the  trees,  filling  them  with  sulphur,  and  the  caterpillars'  almost  im- 
mediate departure,  may  all  be  facts ;  but  the  theory  and  the  causes  of 
the  abandonment  are  destitute  of  foundation.  It  is  on  record  that 
years  after  such  a  sulphur  dose  had  been  administered  to  a  tree,  and  a 
new  bark  had  covered  the  wound,  said  tree — which  had  been  blowa 
down,  was  cut  and  split  into  cord-wood,  when  the  sulphur  was  found 
nearly  as  dry  as  it  was  when  it  was  first  introduced  into  the  tree* 
Everybody  knows  what  an  effort  it  requires  to  mix  loose  flour  of  sul- 
phur with  a  liquid,  especially  with  water,  and  when  packed  tight  in  an 
augur  hole,  it  would  be  still  more  difficult  for  liquid  sap  to  pass 
through  it.  Again  if  there  is  an  active  principle  in  sulphur,  sufficient 
to  repel  caterpillars  by  merely  passing  through  the  circulation 
and  visiting  the  foliage,  one  would  naturally  suppose  that  it  would 
also  injure  the  foliage  and  the  quality  of  the  fruit,  if  it  did  not  kiU 
them  altogether. 

Irrespective  of  all  theorizing  on  the  subject  the  naked  fact^  is  that 
the  caterpillars  had  about  completed  their  larval  development  when 
the  sulphur  dose  was  administered,  and  then  they  descended  and  bur- 
rowed into  the  earth,  and  transformed  into  chrysalids.  This  is  the 
habit  of  many  of  the  leaf-eating  caterpillars— especially  of  the  "cank- 
er-worms," the  larva  of  the  "hand-maid  moth,"  and  a  very  large 
number  of  other  species  of  "natural  moth&." 

A  teacup  full  of  pulverized  plaster  of  paris,  mixed  with  double  the 
quantity  of  oatmeal,  to  which  add  a  little  sugar;  then  strew  it  on  the 
floor  or  in  the  chinks  where  they  frequent  has  been  for  years  going  the 
rounds  of  the  secular  press,  a  remedy  to  kill  cockroaches.  That  there 
may  be  something  in  it,  and  the  why  and  wherefore  of  the  killing,  I  will 
here  record  an  experiment  made  by  the  late  Jacob  Stauffer,  of  Lancas- 
ter, Pa.  His  kitchen  became  badly  infested  with  cockroaches,  which 
were  exceedingly  destructive  to  any  edible  left  exposed.    He  may 
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have  seen  the  above  paragraph,  in  some  of  his  papers,  but  whether  he 
did  or  not  he  made  trial  of  it,  or  something  similar  to  it.  He  took 
wheat  flour,  finely  pulverized  plaster  of  paris,  and  fine  granulated 
sugar,  in  about  equal  quantities,  thoroughly  mixed,  and  set  it  in  his 
kitchen  at  night  in  a  shallow  dish.  Next  morning  he  found  the  dish 
entirely  empty,  and  no  roaches  to  be  seen  near  it.  On  a  further  ex- 
ploration he  found  two  or  three  fat,  well  fed  roaches,  near  the  margin 
of  the  fireplace  where  they  had  made  their  ingress,  lying  on  their 
backs,  seemingly  in  their  last  agonies  of  death.  Being  curious  to 
know  how  such  an  apparently  mild  remedy  could  affect  them  so 
mortally  he  made  a  "post-mortem"  examination  of  them,  and  found 
in  their  stomachs  hard  plaster  of  paris  concretion,  perhaps  too  large 
to  pass  through  the  intestinal  canal,  which  doubtless  produced  a 

cramp-colic  "  of  which  they  died — ^literally  of  "  gravel."  That  ex- 
periment ended  the  incursions  of  the  cockroaches  in  his  kitchen  for 
that  season,  they  either  all  died,  or  left  the  premises  in  disgust,  rather 
than  carry  about  a  stomach  full  of  stones.  Cockroaches  are  orthop- 
terous  insects ;  so  also  are  grasshoppers,  the  various  kinds  of  crickets, 
as  well  as  the  true  locusts — all  masticatory  insects ;  and  if  they  could 
be  induced  to  devour  the  remedy  as  voraciously  as  the  roaches  did,  it 
no  doubt  would  also  destroy  them. 

In  this  case  theory  was  reduced  to  practice,  for  it  illustrated  how 
the  plaster  affected  them.  Every  one  knows  that  plaster  of  paris  may 
be  mixed  with  water  almost  to  the  consistency  of  milk  or  whitewash, 
and  in  a  few  minutes  it sets  "  and  becomes  hard.  The  salivary  se- 
cretions of  the  insects  moistened  the  flour  and  gypsum,  and  dissolved 
the  sugar,  and  after  passing  into  the  stomach  it  hardened. 


Superda  hivittata. — As  the  specific  name  implies,  it  would  have 
been  more  definite,  and  therefore  more  appropriate  to  have  named 
this  insect  the  two-striped,  or  double-striped  apple-tree  borer,  than 
simply  the  ''apple.-tree  borer,"  which  is  so  prevalent  amongst  those 
whose  trees  are  the  victims  of  its  destructive  infestations ;  mainly,  be- 
cause there  are  a  number  of  "borers  "  that  infest  the  apple  tree  ;  and 
also,  because  this  insect  infests  the  hawthorn,  the  pear,  and  the 
quince,  so  that  it  cannot  be  regarded  as  essentially  tJie  apple  tree 
borer,  but  merely  an  apple-tree  borer. 

In  the  month  of  June,  1849 — six  and  thirty  years  ago — we  saw  and 
captured  the  first  specimen  of  this  beautiful  Lmgicom.  Not  on  an 
apple  tree  however,  but  on  a  hawthorn  hedge,  in  the  vicinity  of  Lan- 
caster city;  and  we  captured  it  in  the  same  locality,  and  on  the  same 
hedge  for  several  years  in  succession,  and  before  it  was  generally 
known  in  Pennsylvania,  as  an  apple-tree  borer.  It  seems  a  little 
singular  that  between  the  years  1841  and  1848  we  should  have  can- 
vassed the  ground  east,  west,  north  and  south  of  the  borough  of  Ma- 
rietta without  capturing — or  even  seeing — a  single  specimen  of  this 
insect ;  and  with  a  zeal  and  a  vigilance,  too,  that  we  have  never  felt  or 
exercised,  from  those  days  down  to  the  present  time.  We  even  in  York 
county,  captured  a  single  specimen  of  the  rare  species  Superda  calm- 
rata^  but  never  a  hivittata.  Within  five  years  after  we  first  captured 
it,  we  took  out  of  the  base  of  an  apple  tree,  not  three  inches  in  diam- 
eter, six  or  seven  specimens  of  the  two-year-old  larva  of  this  insect, 
here  in  the  city  of  Lancaster,  without  knowing  positively  that  they 
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were  superdaus,"  at  the  time.  And  yet  during  all  this  time,  we 
may  reasonably  suppose  that  the  striped  apple-tree  borer  existed,  to 
some  extent,  in  the  localities  referred  to ;  from  that  period  down  to 
the  present  time  it  has  been  yearly  increasing  in  numbers,  and  in 
some  districts  is  the  bane  of  young  apple  trees.  When  trees  become 
very  large,  a  few  borers  do  not  affect  them  much,  but  this  is  quite 
otherwise  when  trees  are  young  and  tender. 

This  species  of  Superda  is  ^^a  native  to  the  manor  bom,"  and  from 
time  immemorial  has  infested  the  w'ild  hawthorn ;  but,  as  the  native 
forests,  including  the  wild  hawthorns,  were  removed  to  facilitate  the 
progress  of  improved  agriculture  and  horticulture,  the  apple  orchards 
which  sprang  up  furnished  a  better  quality  and  a  more  ample  quan- 
tity of  insect  food,  and  the  insects  gradually  transferred  the  field  of 
noxious  infestation  from  the  hawthorn  to  the  apple,  the  pear,  and  the 
quince,  as  furnishing  more  prolific  conditions  for  the  perpetuation  of 
the  species.  It  ever  has  been  thus,  it  ever  will  be  thus,  so  long  as  in- 
sects exist,  or  anything  grows  upon  which  insects  can  feed — they  will 
choose  that  which  is  most  accessible,  most  abundant  and  must  nutri- 
tious, according  to  their  respective  natures.  The  habits  of  the  apple- 
tree  boror  is  not  the  only  illustration  of  this  characteristic,  nor  yet  the 
most  conspicuous  one.  When  we  first  commenced  the  collection  and 
preservation  of  insects — something  more  than  forty  years  ago — the 
"  Colorado  potato  beetle  "  was,  in  a  measure,  unknown,  that  is,  it  was 
unknown  as  an  enemy  to  the  potato  plant.  It  is  true,  Thomas  Say, 
who  was  naturalist  to  Major  Long's  expedition  to  the  Rocky  moun- 
tains, as  early  as  1824  described  this  insect  as  Doraphora  lO-lineata^ 
having  found  it  on  the  upper  Missouri  river;  but,  although  not  '•un- 
common" in  that  locality,  it  probably  was  not  more  abundant  than 
our  chrisomela  {Doryphora)  trimeculata^  of  which  we  usually  met 
about  a  dozen  specimens  during  a  summer  season.  We  believe  Mr. 
Say  found  it  feeding  on  a  wild  solanaceous  plant.  How  long  this  in- 
sect had  existed  in  those  far  western  regions  before  its  discovery  by 
Say  is,  of  course,  unknown;  but,  as  soon  as  they  were  opened  up  to 
emigration  and  civilization,  and  the  potato  was  cultivated  in  prox- 
imity to  their  ancient  domain,  they  abandoned  their  comparatively 
harsh  and  sapless  plant,  and  took  to  the  more  succulent  vine  of  the 
potato,  and  began  their  travels  through  the  potato  regions. 

The  destructive  character  of  this  apple-tree  borer,  however,  was 
known  about  Albany,  N.  Y.,  as  early  as  1825  or  1826,  but  not  in  any 
special  degree  in  Pennsylvania — at  least  not  in  Lancaster  county. 
While  preferring  the  apple,  it  also  infests  the  pear,  the  quince,  the 
mountain  ash,  the  June  berry,  and  various  thorn  bushes.  As  a  pre- 
ventive of  the  female  depositing  her  eggs  (which  she  always  does  at  the 
base  of  the  tree,  during  the  months  of  June  and  July)  the  free  use  of 
alkaline  solutions  have  been  recommended;  and  experiments  have 
demonstrated  that  they  repel  the  females  and  prevent  them  from  de- 
positing their  eggs  in  such  places.  Soap  solutions  applied  in  the 
early  part  of  June,  and  continued  until  the  middle  or  end  of  July,  will 
certainly  act  as  prevButives  for  that  season,  but  can  have  no  effect  on 
the  worms  inside  of  th«  trunk.  When  a  tree  is  young  and  has  still  a 
smooth  bark,  the  first  y^rs  operations  of  the  young  worms  will  be 
noticed  in  the  discoloration  of  it.  But  after  the  worms  penetrate  into 
the  hard  wood  it  is  difficult  tx)  dislodge  them;  still  it  has  been  accom- 
plished by  the  insertion  of  a  barbed  still  wire.  They  are  also  some- 
times detectable  by  their  castinsg,  but  when  they  are  located  farther 
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from  the  surface,  these  castings  are  not  thrown  out,  but  are  packed  in 
the  gallery  of  the  borer  behind  it. 

The  striped  "  or  round-headed  "  apple-tree  borer  is  by  no  means 
alone  in  its  boring  operations,  there  is  also  a  flat-headed  borer  " 
{Chrysohothris  femorata)^  the  "long-horned  borer"  {Septoatylua 
aculifet)^  the  "stag-beetle"  (Sucauus dama),  the  bark-bettle "  {Mon- 
arthrum  mali)^  the    big-eyed  click  bettle  "  {Alaua  occulatus)^  the 

rough  osmodenna"  {Oaviodenna  scabra)^  and  very  many  others. 
The  last  three,  however,  are  generally  found  in  the  dead  and  decay- 
ing wood. 

One  hundred  and  fifty  different  species  of  noxious  ins^^cts,  have  been 
described  as  attacking  the  roots,  the  trunks,  the  branches,  the  twigs, 
the  buds,  the  foliage,  the  flowers  and  the  fruit  of  the  apple ;  from 
which  it  must  be  evident,  that  a  college  of  practical  entomology  must 
become  one  of  the  institutions  of  the  future.  Insects  are  facts,  their 
destructions  are  facts,  and  they  must  be  met  with  facts,  not  theories. 

The  agricultural  department  at  Washington  city,  has  for  some  time 
been  trying  to  develop  an  insecticide  in  Pyrethrum^  and  perhaps  to  a 
certain  extent  it  answers  a  good  purpose,  but  according  to  reports 
made  on  it  by  different  persons  it  is  of  very  little  account,  especially 
in  cases  so  "  desperate  "  as  to  require  desperate  remedies."  I  be- 
lieve the  most  recent  essays  of  the  department  have  been  in  develop- 
ing a  kerosene  emulsion,"  but  even  in  this  there  seem  to  be  a  div- 
ersity of  views,  both  into  efl'ects  on  the  insects,  and  on  the  trees  or 
plants  treated ;  some  going  so  far  as  to  say  that  the  naked  kerosene 
itself,  is  not  injurious  to  the  plants. 

This  emulsion  is  composed  of  kerosene,  milk  and  water ;  the  pro- 
portions differ  according  to  the  hardiness  of  the  plant,  or  the  tenacity 
of  insects.  One  formula  gives  one  pint  of  kerosene,  one  quart  of  fresh 
milk  and  five  gallons  of  water;  but  it  must  be  rapidly  agitated  while 
it  is  being  used,  else  the  kerosene  will  float  on  the  surface.  Another 
formula,  is  one  pint  of  kerosene,  two  fluid  ounces  of  milk  and  two 
ounces  of  water.  These  tests  were  made  by  a  correspondent  of  the 
department,  and  he  claims  both  to  have  been  eff'ectual  in  destroying 
the  orange  bark  louse. 

The  formula  used  at  the  department,  is  as  follows,  kerosene  oil  one 
gallon,  cow's  milk  half  a  gallon,  and  water  six  quarts.  Stir  the  milk 
and  the  kerosene  thoroughly  until  it  has  the  appearance  of  thin  but- 
ter and  then  gradually  add  the  water.  Then  dilute  further  if  found 
necessary.  Apply  with  a  spraying  machine.  This  is  considered  bet- 
ter than  alkalinous  or  saponaceous  washes.  Bark  lice  are  proverbially 
hard  to  kill,  and  if  this  emulsion  kills  them,  it  would  not  doubt  kijiK 
any  other  insect.  / 

The  subject  of  insecticides  and  their  intelligent  application,  not 
to  be  considered  subordinate  to  any  other  labor  connected  wirh  fruit 
growing.  It  is  ever  becoming  of  more  primary  importance,  and  should 
command  the  first,  and  the  cooperatives  attention  of  all  engaged  in 
horticulture,  as  well  as  general  agriculture. 
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CONSTITUTION 


-OF  THE 


Pennsylvania  State  Dairymen's  Association, 


Section  1.  This  organization  shall  be  known  as  the  Pennsylvania 
State  Dairymen's  Association. 

Section  2.  Its  purpose  shall  be  to  improve  and  develop  the  dairy 
resources  of  Pennsylvania. 

Section  3.  Its  membership  shall  consist  of  such  persons  as  shall  pay 
into  the  treasury  the  requisite  fees,  and  of  honorary  members.  The 
fee  for  permanent  membership  shall  be  one  dollar,  and  for  annual 
membership  fifty  cents.- 

Section  4.  Its  officers  shall  consist  of  a  President,  Secretary,  Treas- 
urer, and  twenty  Vice  Presidents. 

Section  5.  The  Executive  Committee  shall  be  composed  of  the 
president,  secretary,  treasurer,  together  with  the  first  three  vice  presi- 
dents, and  shall  have  the  oversight  of  the  aflFairs  of  the  Association, 
the  appointment  of  its  meetings,  and  all  arrangements  for  the  same, 
including  the  annual  meeting  for  the  election  of  officers. 

Section  6.  It  shall  be  the  duty  of  the  Secretary  to  keep  and  prepare 
for  publication  the  transactions  of  all  meetings  of  the  Association  each 
current  year,  embracing  such  papers  as  shall  be  approved  by  him.  The 
Treasurer  shall  keep  the  charge  of  the  funds  of  the  Association,  and 
shall  disburse  the  same  on  the  order  of  the  Secretary,  countersigned 
by  the  President,  and  shall  report  receipts  and  disbursements  at  the 
annual  meeting. 

.  Section  7.  Amendments  to  this  constitution  may  be  made  at  any 
annual  meeting,  by  a  two-thirds  vote  of  the  members  present. 


Adopted  April  13,  1871,  Amenred  January  18,  1882. 
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THIRTEENTH  ANNUAL  MEETING 


OF  THE 


PEiNNSYLVANIA  STATE  DAIRYMEN'S  ASSOCIATION 


Held  at  Meadville^  Pa.^  February  23  and  24,  1887. 


The  thirteenth  annual  meeting  of  the  Pennsylvania  State  Dairy- 
men's Association  met  last  Wednesday  at  Library  Hall.  The  Presi- 
dent, M.  W.  Oliver,  of  Conneautville,  not  being  present,  the  first  vice 
president,  A.  M.  Fuller,  called  the  meeting  to  order,  and  L.  C.  Magaw 
was  chosen  president  ;t?r<?  tern.  After  the  appointment  of  the  neces- 
sary committees  Mr.  Magaw  entered  upon  the  subject  assigned  him — 
The  Creamery  and  Cheese  Factory.  The  various  features  of  the  sub- 
ject were  discussed  in  detail,  and  participated  in  by  those  interested. 
Various  features  of  the  dairy  business  were  referred  to  by  Mr.  Magaw, 
especial  stress  being  given  to  the  condition  of  the  butter  market  which, 
the  speaker  showed,  has  been  declining  for  several  years  until  he  can 
see  no  encouraging  features  in  the  butter  line  of  the  dairy  business. 
On  the  other  hand  he  sees  more  encouragement  in  the  production  of 
cheese,  which  is  scarce  throughout  the  world. 

Mr.  Magaw  was  asked  to  give  some  information  as  to  the  net  aver- 
age returns  per  hundred  pounds  to  the  producer  for  milk  made  into 
cheese.  Ue  thought  an  average  would  be  from  eighty-five  to  ninety- 
two  cents  per  hundred. 

Mr.  J.  B.  Phelps  thought  seventy  to  eighty  cents  per  hundred  nearer 
correct. 

Mr.  Asa  R.  Sti  rdevant  thought  raising  calves  as  profitable,  perhaps, 
as  either  cheese  or  butter.  He  raised  eighteen  calves  last  year  and  sold 
seventeen  of  them  for  $3,275.  This  was  on  the  milk  of  eighteen  cows ; 
calves  were  sold  before  they  were  a  year  old. 

G.  W.  Carroll,  of  Erie  county.  People  of  his  section  are  given  to 
raising  calves.  Last  year  they  sold  the  calves  at  about  nine  dollars  a 
head.  Perhaps  Mr.  Sturtevant's  wtre  worth  from  ten  to  fifteen  dollars 
for  the  butcher's  block,  the  balance  of  the  price  was  moonshine.  All 
cannot  sell  moonshine  at  that  price. 

Mr.  Joseph  B.  Powell.  The  remark  that  all  above  the  price  com- 
manded by  calves  for  the  butcher's  block  is  moonshine,  should  not  go 
unanswered.  The  fact  of  Mr.  Sturtevant's  success  is  that  his  calves 
were  pure  bloods  and  the  best  of  their  breed.  Like  results  may  be 
had  with  any  of  the  leading  breeds.  The  east  cannot  compete  with 
the  west  in  supplying  the  butchers'  stalls,  hence  we  must  look  after 
the  best  breeds  and  pure  bloods  in  order  to  reap  the  best  reward. 

Mr.  G.  W.  Carroll.  I  purchased  some  pure  blood  stock,  and  I  have 
got  them  yet.  I  have  cows  that  I  would  not  take  fifty  dollars  for,  but 
they  are  not  worth  it.  If  we  all  go  into  the  pure  blood  stock  business. 
If  we  do,  where  will  we  be  able  to  sell  ?  This  pure  blood  is  inaugurated 
to  a  large  degree.  I  imagine  if  I  had  some  pure  Ayershires  I  conld 
produce  about  twice  as  much.  The  gentleman  who  purchased  of  Mr. 
Sturtevant,  in  his  imagination,  thought  he  was  going  to  make  a  good 
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thing.  He  has  got  the  calves,  and  expects  to  sell  at  Mr.  Sturtevant's 
prices.    He  never  will.    The  stock  is  puffed  up. 

Mr.  Crawford  believes  that  Mr.  Carroll  was  about  right  in  his 
opinion  as  to  a  good  deal  of  moonshine,  and  stated  that  Jerseys  can 
now  be  bought  near  Franklin  at  almost  any  price.  Can  buy  a  full 
blood  Jersey  registered  at  thirty-five  dollars. 

Mr.  Carroll  again  took  the  floor,  and  said  he  found  out  by  experience 
that  there  is  no  money  in  raising  calves. 

Mr.  McIuNNKY  thought  it  had  come  to  be  about  time  for  a  discus- 
sion on  the  subject  of  butter  and  cheese.  We  want  to  find  out  which 
is  the  most  profitable. 

The  President,  Mr.  Magaw,  then  stated  that  he  believed  that  there 
was  some  truth  in  what  the  former  speaker  said.  There  are  some 
cheese-makers  who  cannot  make  good  cheese.  Some  factories  will 
take  young  and  unexperienced  men  at  low  wages  and  expect  to  make 
good  cheese.  There  is  hardly  a  factory  in  the  country  but  what  needs 
more  or  less  overhauling.  Then  comes  the  choice  of  workmen.  It  is 
quite  a  science  to  make  good  cheese.  It  is  more  a  science  than  to 
make  good  butter.  I  send  cheese  from  here  to  the  extreme  west,  to 
the  extreme  south,  and  as  far  as  Liverpool  east. 

Mr.  Phelps  stated  that  he  would  like  to  hear  from  some  of  the  cream- 
ery men.  He  believed  that  the  cheese-maker  would  be  away  ahead 
of  the  creamery  this  summer. 

Mr.  Carroll  followed  favoring  the  opinion  of  the  last  speaker. 

Mr.  J.  C.  McClintock  stated  that  he  keeps  a  private  dairy,  manu- 
factures gilt-edged  butter,  which  averages  over  twenty-five  cents  per 
pound  the  year  around.  Has  thirteen  cows,  each  cow  averages  seventy- 
five  dollars.  Never  count  on  the  calves,  for  the  reason  1  can  make 
more  n[M)ney  otherwise. 

Mr.  Magaw  stilted  that  with  seventy-six  patrons  in  a  creamery,  using 
the  Fairlamb  process,  they  made  a  complete  failure.  In  the  seventy- 
six  there  was  but  three  satisfied. 

The  President  then  stated  that  he  had  received  a  letter  from  Hon. 
M.  W.  Oliver,  president  of  the  Association,  who  had  written  that  he 
would  be  unable  to  attend  because  of  the  indisposition  of  his  assistant 
employed  on  his  place. 

Again  the  subject  was  taken  up,  and  the  feeding  of  calves  waspretty 
generally  discussed. 

Mr.  Edmunds,  of  Sherman,  N.  Y.,  having  arrived  during  the  after- 
noon, was  called  upon  to  say  something  about  butter  and  cheese.  He 
said :  Last  season  I  had  thirteen  cheese  factories,  making  full  cream 
cheese.  Some  of  the  farmers  have  been  wanting  to  go  into  the  butter 
business,  and  I  have  heard  so  much  talk  of  calves,  that  1  concluded  to 
try  the  creamery.  We  had  two  machines  set  up.  First  I  had  eight 
patrons  on  the  separator  side  and  twenty-four  on  the  cream  gathering 
side,  using  the  Fairlamb  can.  The  patrons  kept  coming  to  the  separa- 
tor until  we  had  ninety-eight,  and  the  patrons  of  the  Fairlamb  can 
dropped  ofi*  until  we  had  only  three.  We  started  the  creamery  with 
one  hundred  and  twenty  cows  and  wound  up  with  over  one  thousand 
five  hundred. 

The  speaker  then  gave  a  statement  of  the  amount  of  work  done  at 
the  creamery,  and  concluded  by  saying :  "  I  think  if  you  consult  your 
own  interest  you  will  make  cheese  the  coming  season.  I  have  a  local 
trade  for  all  the  butter  we  make.  The  price  of  butter  will  not  be  higher 
next  summer. 
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niURSDAY  MORIS  ING  SESSION, 


President  pro  tern,  Magaw,  called  the  Association  to  order  and 
briefly  stated  that  as  there  was  not  a  large  number  present  it  >yould  be 
advisable  to  hear  reports  of  oflScers,  leaving  the  subjects  fixed  for  this 
morning  to  a  late  hour. 

TRBASUBBR'S  REPORT. 

Treasurer  W.  W  Dean  presented  his  report  for  the  year  just  closed. 
The  ibllowing  are  the  totals  as  given  in  the  report: 

Cash  received  from  former  Treasurer,  $566  79 

Expenditures,   497  50 


Balance  in  treasury,   $69  ^9 


On  motion  the  report  of  the  Treasurer  was  referred  to  the  following 
auditors:  G.  W.  Carroll  and  George  Spitler. 

The  Secretary  suggested  a  committee  on  resolutions,  to  draft  resolu- 
tions expressive  of  the  sense  of  this  Association  against  any  tampering 
by  Congress  with  the  oleomargarine  law  passed  at  the  last  session  of 
Congress. 

THE  a-BNBRAL  PURPOSE  COW.' 


By  Joseph  Thornton.  Gimrd.  Pa, 


The  subject  of  cattle  growing  is  one  that  is  enlisting  the  attention  of 
the  best  minds  in  the  country.  Each  year  the  subject  is  becoming 
better  understood.  Valuable  improvements  are  being  made  in  our 
cattle  herds 

It  is  not  my  purpose  at  this  time  to  enter  upon  the  general  subject 
of  cattle  breeding,  except  so  far  as  it  is  necessary  to  present  my  views 
of  a  general  purpose  cow. 

I  know  of  no  branch  of  the  subject  of  cattle  growing  that  more  gen- 
erally effects  the  masses  of  people  than  the  question  of  the  requisites 
of  a  cow  that  is  best  adapted  for  o;eneral  purposes. 

Milk  and  beef  are  the  chief  objects  to  be  attained  ;  an  animal  that 
does  not  combine  these  two  primary  elements  is  not  a  general  purpose 
cow.  The  possession  of  either  of  these  qualities  without  the  other  does 
not  fill  the  requirements. 

A  general  purpose  cow  must  be  such  as  to  meet  the  requirements 
of  the  greatest  number  of  people.  The  wants  of  the  people  are  varied 
in  this  respect,  and  you  cannot,  in  the  full  sense,  meet  the  varied 
wants  of  all  by  any  individual  animal. 

Some  want  milk,  some  butter,  some  cheese,  some  beef,  some  want 
all  from  the  same  animal. 

For  the  purpose  of  milk,  butter  and  cheese,  we  want  quantity  and 
quality.  For  the  purpose  of  beef  we  want  size  and  quality.  These 
elements  must  all  be  conceded  to  be  essential  to  the  general  purpose 
animal;  and  while  such  a  cow  may  not  specially  excel  in  any  of 
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these  requirements,  she  must  fairly  meet  them  all.  I  maintain  as  the 
result  of  more  that  twenty  years  of  experience  and  observation  as  a 
breeder  that  such  an  animal  can  be  produced  by  judicious  and  proper 
breeding.  I  have  no  hesitation  in  saying  that  a  large  class  of  breeders 
have  hitherto  given  too  little  attention  to  the  important  feature  of  the 
subject  of  breeding.  Too  many  of  our  breeders  are  what  I  call 
specialists,  some  breeding  specially  for  the  beef  qualities  and  ignore 
the  milking  qualities;  others  breed  more  specially  for  the  milking 
qualities  and  disregard  the  beef  qualities;  both  are  wrong.  Neither 
course  will,  or  can,  produce  the  best  general  result.  In  neither  way 
can  you  produce  a  desirable  general  purpose  animal. 

Intelligent  breeding  requires  close  attention  to  both  milk  and  beef 
qualities,  and  these  should  be  sought  in  both  sire  and  dam.  The 
milking  qualities  of  a  cow  must  be  considered  with  reference  to  quality 
and  quantity  of  the  production. 

Some  cows  produce  a  large  quantity  of  milk  that  is  comparatively 
valueless  in  quality  ;  others  produce  milk  of  fine  quality  but  of  small 
quantity.  Such  animals  might  answer  the  purpose  of  some  people, 
but  would  not  meet  with  favor  from  the  general  public. 

I  want  a  cow  that  produces  a  good  quantity  of  a  good  quality  of 
milk,  which  I  can  use  for  general  purposes.  I  want  good  flavored 
milk  for  use  in  the  family.  I  want  at  the  same  time  a  quality  of  milk 
that  will  produce  a  liberal  amount  of  a  good  quality  of  butter  and 
cheese. 

Milk  of  different  cows  varies  as  much  in  quality  as  it  does  in  quantity ; 
this  is  demonstrated  not  only  by  a  difl'erence  in  the  butter  and  cheese 
made  from  it,  but  by  its  effects  in  family  use  and  upon  the  offspring  of 
the  animal.  It  is  an  actual  fact  that  the  milk  of  some  cows  is  wholly 
unfit  for  children  and  cannot  be  used  for  them.  The  milk  of  some 
cows  is  poisonous  to  their  own  calves,  and  they  die  from  the  effects  of 
it,  yet  the  milk  of  these  cows  may  be  and  generally  is  good  for  cream 
and  butter. 

I  want  a  quality  of  milk  that  is  adapted  to  the  general  needs,  and 
I  don't  want  a  cow  that  don't  produce  it  and  in  paying  quantities.  I 
don't  want  a  cow  that  won't  raise  well  one  calf,  I  want  a  cow  that  will 
raise  two  calves  well. 

I  would  say  that  a  general  purpose  cow  ought  to  give  from  forty  to 
fifty  pounds  of  good  milk  per  day  in  height  of  milking  season  upon 
good  feed,  and  many  will  do  more. 

That  she  ought  to  give  milk  for  at  least  ten  months  of  the  year. 
Some  cows  will  milk  for  a  longer  period,  but  I  am  opposed  to  allow- 
ing them  to  do  so  on  general  principle,  with  the  milk  quality  I  insist 
that  we  should  combine  beef  qualities. 

When  a  cow  is  no  longer  useful  for  milk,  then  let  us  have  a  cow  of 
size  and  form  that  will  respond  to  feed,  and  when  fattened  for  beef 
weigh  on  foot  from  fourteen  hundred  to  sixteen  hundred  pounds. 

An  animal  that  when  killed  furnishes  a  quality  of  beef  fit  for  the 
table  of  any  one.  I  want  a  cow  that  will  readily  fatten  when  dry, 
with  reasonable  feeding;  a  cow  that  will  not  do  this  is  not  fit  to  be 
called  a  general  purpose  cow. 

For  a  general  purpose  cow  I  maintain  that  a  thoroughbred  is  the 
best,  and  for  that  purpose  I  would  not  recommend  the  breeding  of  any 
other,  although  I  do  not  say  that  good  results  may  not  be  reached  in 
some  instances  by  the  breeding  of  grades.  What  I  mean  is  that  the 
best  general  results  will  be  attained  by  breeding  thoroughbreds.  As 
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to  what  particular  breed  is  best  adapted  for  the  development  of  gen- 
eral purpose  cows,  I  am  aware  there  is  a  wide  diflFerence  of  opinion. 
Each  breeder  will  assert  that  the  breed  that  he  is  engaged  is  the  best 
I  concede  the  right  of  every  one  to  maintain,  if  they  can,  that  their 
favorite  breed  is  the  best. 

There  are  many  breeds  of  cattle  well  adapted  to  specific  purposes 
and  which  I  greatly  admire  when  properly  bred. 

Nearly  all  of  the  improved  breeds  are  valued  fof  some  particular 
purpose.  There  are  some  of  them  well  adapted  to  general  purposes. 
This  class  is  the  most  valuable,  therefore,  when  you  begin  to  breed 
you  must  determine  whether  you  want  to  breed  for  general  or  specific 
purposes  and  breed  accordingly.  If  you  desire  to  breed  for  general 
purposes  the  question  arises,  what  breed  shall  we  take  ? 

I  would  say  take  the  Shorthorn,  as  the  history  of  this  breed  of  cat- 
tle demonstrates  that  they  are  the  best  general  purpose  animal  grown. 

That  they  are  the  best  adapted  to  the  general  wants  of  the  masses. 
They  are  good  breeders,  large  and  symmetrical  in  proportions,  good 
for  milk  and  butter,  and  second  to  no  breed  in  the  world  for  beef. 
They  are  hardy  and  will  adapt  themselves  to  our  diversity  of  soil  and 
climate  better,  in  my  judgment,  than  any  other  breed. 

The  Shorthorn  is  the  oldest  breed  of  cattle  of  which  we  have  a 
straight  lineage.  The  Shorthorn  is,  not  only  in  my  view  of  the  case, 
when  properly  bred,  the  best  pure  bred  animal  known,  but  when 
crossed  with  other  breeds  invariably  transmits  their  characteristics  to 
the  off'spring.  I  have  failed  to  find  any  other  breed  on  which  I  can 
depend  with  as  much  certainty  in  this  respect. 

Every  careful  observer  of  grade  Shorthorns  will  concede  the  truth 
of  this  proposition. 

This  fact  makes  the  Shorthorn  very  valuable  as  a  means  of  improv- 
ing other  breeds  in  beef  and  milking  qualities,  and  make  them,  as  a 
breed,  generally  sought  for  by  intelligent  cattle  breeders  for  that  pur- 
pose. You  can  scarcely  find  a  herd  of  cows  kept  for  milk  and  butter 
purposes  that  does  not  contain  a  number  of  either  pure  bred  or  grade 
Shorthorns  and  the  Shorthorns  are  generally  rated  by  the  owner  as 
the  most  valuable  of  the  herd.  This  affords  a  reason  why  so  many 
are  desirous  of  obtaining  thoroughbred  Shorthorn  bulls  for  the  pur- 
pose of  crossing  with  other  breeds.  ,  In  fact  experience  clearly  shows 
the  Shorthorn  to  be  the  best  of  all  breeds  for  crossing  purposes. 

There  are  so  many  valuable  families  of  pure  bred  Shorthorn,  that  it 
is  impossible  in  this  connection  to  do  justice  to  them  all.  I  shall 
therefore  confine  myself  to  the  justly  celebrated  Princess  Family," 
that  family  being  in  my  opinion  the  best  adapted  to  general  purposes 
of  them  all.  I  express  this  opinion  well  aware  that  many  intelligent 
and  successful  breeders  and  admirers  of  the  Shorthorn  will  take  issue 
with  me,  but  it  will  only  demonstrate  that  we  don't  all  think  alike. 

We  learn  from  what  seems  to  be  reliable  authority  that  this  noble 
family  originated  from  a  cow  bred  by  Mr.  Stephenson,  of  Ketton,  Eng- 
land, in  the  year  1739. 

This  is  undoubtedly  the  oldest  Shorthorn  cow  capable  of  being 
traced  as  the  foundation  dam  of  any  tribe  of  which  a  record  in  unbroken 
line  has  been  preserved. 

This  family  was  introduced  into  the  United  States  about  the  year 
1850.  They  were  first  introduced  into  the  eastern  States  where  their 
superior  milking  qualities  were  highly  valued,  and  where  they  have 
been  bred  pure  to  a  limited  extent. 
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It  is  only  a  comparatively  late  period  since  they  were  introduced  in 
the  west  where  they  are  rapidly  growing  in  favor  and  where  they  are 
developing  desirable  beef  qualities  as  well  as  maintaining  their  milk- 
ing qualities. 

Much  more  might  be  said  of  this  noted  family  but  time  will  hardly 
permit  of  speaking  more  at  length  at  this  time. 

In  conclusion  I  would  say  that  for  a  general  purpose  cow,  one  that 
possesses  in  an  eminent  degree  all  the  general  qualities  desired  in 
such  a  cow  there  is  none  that  successfully  compete  with  a  Princess 
Shorthorn. 


Mr.  Phelps  believes  the  day  is  past  when  the  general  purpose 
animal  of  any  kind  is  to  be  had.  We  are  in  age  when  specific  pur- 
pose is  the  aim.  The  general  purpose  cow  is  too  much  like  the  old 
time  way  of  travel.  We  have  left  the  stage  coach  and  the  canal  boat 
behind,  and  with  them  the  age  of  the  general  purpose  cow  or  horse. 
As  well  try  to  make  a  trotting  horse  of  a  Clydesdale  as  a  good  butter 
and  cheese  cow.  of  a  beef  breed.  We  have  a  special  calling  for  each 
animal  and  should  try  to  make  each  class  supply  the  wants  of  its  call- 
ing. 

A  Member.  We  cannot  all  be  specific  purpose  men,  many  of  us 
must  devote  our  eflbrts  to  general  purposes,  hence  we  want  general 
purpose  animals. 

Mr.  Spitler  asked  if  the  general  purpose  cows  give  milk  that  kills 
calves.    No  answer. 

Mr.  Fairweather  don't  believe  there  is  such  an  animal  as  the  gen- 
eral purpose  cow ;  if  she  excels  in  one  respect  she  fails  in  others.  We 
are  in  a  specific  age.  We  want  one  breed  for  butter,  another  for 
cheese,  another  beef.  Don't  believe  the  general  purpose  cow,  even 
on  a  modified  scale,  can  be  found  in  the  throughbreds.  She  must  be 
a  cross.  Do  not  believe  in  the  assertion  that  milk  which  will  kill  a 
calf  will  make  good  butter  and  cheese.  It  is  well  known  that  any 
deleterious  element  in  milk  goes  more  largely  into  the  butter  or  cheese 
produced  from  that  milk. 


Mr,  President :  In  giving  my  experience  with  ensilage  I  can  but 
reiterate  the  experience  of  many  others.  Those  who  have  read  much 
of  the  agricultural  literature  of  these  times  have  noticed  a  marked 
similarity  in  the  process  of  handling  ensilage  and  experience  reported 
in  handling  it. 

True,  there  have  been  changes  and  improvements  made  every  year, 
and  to-day  we  find  that  the  handling,  storing  and  feeding  of  ensilage 
is  done  far  different  from  what  it  was  when  it  was  first  introduced  into 
the  United  States  some  ten  years  ago.  Then  it  was  thought  it  required 
costly  silos  built  with  masonry,  filled  with  great  speed,  much  help  and 
expense,  weighted  with  ponderous  heft,  and  when  taken  out  was  found 
to  be  too  strong  with  acid,  and  was  sought  to  be  fed  as  a  perfect  feed. 

Now  the  silo  is  built  of  cheap  lumber,  above  ground,  and  filled  by 
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the  ordinary  farm  help,  with  no  rush  or  hurry,  weighted  with  a  cover- 
ing of  dirt  or  sawdust,  or  wild-grass  hay  and  when  taken  out  the  silage 
is  found  to  be  sweet  and  is  feed  in  connection  with  other  feed.  So 
much  for  improvement. 

At  the  October  meeting  of  the  State  Board  of  Agriculture,  held  at 
Conneautville,  last  fall,  the  committee  on  grasses  and  forage  crops 
reported  that  silos  had  been  tried  and  found  not  satisfactory.  The  re- 
port sounded  to  me  some  as  I  often  hear  men  talk  who  know  but  little 
about  the  subject  they  are  treating. 

In  1880  there  were  six  silos  in  the  United  States.  In  1885  there 
were  nearly  2.000,  and  the  number  is  rapidly  increasing.  In  England 
there  were  four  silos  in  1880;  in  1884,  600;  in  1885, 1,188  by  actual 
count.    These  figures  seem  to  indicate  satisfaction  somewhere. 

After  reading  all  I  could  about  ensilage,  the  report  from  the  ensil- 
age congress  and  good  men's  experience  in  the  matter,  and  hearing 
all  the  arguments,  pro  and  con,  I  concluded  to  build  a  silo,  and  now 
comes  my  experience  in  the  matter : 


The  side  of  my  bank  barn  stands  to  the  bank.  The  silo  is  at  one 
corner,  extends  along  the  side  of  the  barn  twenty  feet  and  is  dug  back 
into  the  bank  twelve  feet,  giving  me  ten  and  a  half  by  seventeen  feet 
inside  measurement,  it  is  walled  with  stone  on  three  sides  nine  feet 
high.  On  this  wall  is  a  timber  frame  ten  feet  high,  covered  with  a 
roof  in  connection  with  the  barn.  On  this  wall  I  sat  up  studding,  in- 
side of  frame,  and  ceiled  it  up  on  studding  with  first  quality,  well  sea- 
soned and  matched  maple  lumber,  nine  feet  high,  making  my  silo 
eighteen  feet  deep.  The  side  next  to  my  cows  is  also  ceiled  up  from 
bottom  to  top.  After  I  ceiled  it  I  gave  it  a  good  coat  of  iron  ore  paint. 
The  walls  and  bottom  are  plastered  with  cement,  care  being  taken 
that  the  sides  should  be  smooth  and  even. 


The  silo  being  built,  the  next  thing  to  consider  is  to  fill  it,  I  took 
four  acres  of  the  poorest  ground  I  have  on  my  farm,  gave  it  a  good  coat 
of  manure ;  plowed  it  under,  fitted  it  in  good  shape  ibr  planting  and 
drillefl  in  one-half  bushel  to  the  acre  of  Burrell  &  Whitman's  ensilage 
fodder  corn,  with  a  good  sprinkling  of  Buffalo  phosphate,  in  rows,  three 
and  one-half  feet  apart,  rows  running  north  and  south.  It  was  put  in 
about  the  middle  of  May.  After  drilling  I  rolled  the  ground.  After 
the  corn  got  up  two  or  three  inches  I  tried  the  harrow  (as  pe-  direc- 
tions came  with  the  corn).  The  corn  looked  thin  for  fodder,  the  har- 
row tore  up  some  and  I  got  disgusted  with  it  and  sent  it  to  the  barn 
and  hoed  the  balance  the  old  way. 

The  corn  grew  very  fast  and  attained  immense  growth.  I  watched 
it  with  great  interest,  until  the  first  of  October.  I  awoke  one  morn- 
ing and  found  it  white  with  frost.  That  night  at  five  o'clock  my  corn 
was  all  cut  and  in  gavels,  and  the  next  day  was  set  up  in  large  shocks 
that  would  weigh  one  thousand  pounds  each.  I  then  commenced 
drawing  in  ;  cutting  it  with  a  power  Swiss  feed  cutter  in  lengths  one- 
half  inch  long,  with  a  c  arrier  attached  conveying  the  fodder  into  the 
pits.  In  filling  my  silos  I  put  a  partition  in  the  center  making  two 
pits.  I  filled  into  one  one  day,  the  other  the  next,  taking  our  time 
for  it  so  as  to  give  each  time  to  heat  before  filling  in  again. 
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SealiniT  the  Silo. 


After  filling  the  silos  I  let  them  stand  one  day,  and  then  leveled 
them  ofi*,  covered  with  tarred  building  paper,  then  two  thicknesses  of 
inch  boards,  breaking  joints,  then  covered  with  six  inches  of  moist  clay 
well  tramped  down  and  tramped  down  every  day  around  the  edges  as 
it  settled. 

I  opened  one  silo  on  the  26th  of  November,  found  some  mould  about 
the  edge,  but  not  bad ;  cows  ate  it  all  readily.  The  silage  was  slightly 
acid.  After  eating  it  a  few  days  the  cows  would  leave  the  best  of 
hay  and  take  silage. 


I  fed  my  cows  each  thirty  pounds  of  silage  and  one  and  a-half 
pounds  of  wheat  bran  in  the  morning.  At  night  I  feed  to  each  fifteen 
pounds  of  hay.  Upon  this  feed  the  cows  increased  their  milk,  and  I 
found  it  quite  difficult  to  dry  them  ofi*.  One  pit,  or  one-half  I  raised, 
kept  twenty  two  cows  and  one  yearling  fifty  days  with  this  manner  of 
feeding.  I  am  feeding  the  other  pit  now  and  in  addition  to  the  bran 
have  added  three  and  a-half  pounds  of  corn  meal  to  each  of  my  six 
new  milch  cows.  They  are  milking  splendid,  better  by  far  than  I  ever 
knew  them  ;  are  in  good  order  and  seem  to  be  doing  well. 


I  will  now  tell  you  of  my  mistakes  in  my  experience : 
First  I  should  have  drilled  my  corn  earlier,  as  I  could  have  done 
so  by  two  weeks.    Get  the  corn  in  as  early  as  you  can. 

Second.  I  should  have  harrowed  the  corn  instead  of  hoeing  it  the 
first  time,  as  I  would  thus  save  two  thirds  the  labor  and  the  com 
would  have  done  just  as  well.  ' 

Third.  I  should  not  have  tamped  the  fodder  when  filling  in  the  silo, 
as  tamping  retards  the  heating  process,  and  causes  the  silage  to  be 


In  summing  up  my  experience,  the  all-imporlant  question  now  is, 
what  benefits  do  I  derive  from  ensilage  ?  I  answer,  it  has  resolved  it- 
self into  a  mathematical  problem.  As  I  stated  before,  I  have"  been 
feeding  this  winter  thirty  pounds  ensilage,  one  and  a  half  pound  of 
wheat  bran  against  fifteen  pounds  of  hay.  As  hay  is  worth  ten  dol- 
lars per  ton  or  one-half  cent  per  pound,  I  fed  each  day  seven  and 
a-half  cents  worth  of  hay  to  each  cow.  Bran  cost  me  fourteen  dol- 
lars per  ton,  therefore,  I  fed  of  bran  one  cent's  worth  per  day.  If  en- 
silage is  worth  two  dollars  per  ton,  I  fed  three  cent's  worth  of  that  to 
each  cow.  Now  three  cents  worth  of  ensilage  and  one  cent's  worth 
of  bran  against  seven  and  a-half  cents  worth  of  hay,  makes  ensilage 
nearly  as  cheap  again  as  hay.  Again,  if  one  acre  will  yield  twenty 
tons  of  ensilage  (which  I  think  can  be  done  easily)  then  one  acre  of 
ensilage  and  fourteen  dollars'  worth  of  bran  is  equal  to  ten  tons  of 
hay,  or  what  would  be  five  acres  of  very  good  hay. 

These  facts  staring  us  in  the  face,  wont  we  have  to  yield  to  the 
idea,  that  ensilage  is  the  cheapest  feed  and  the  most  economic  when 
fed  in  connection  with  other  feed  ? 

The  time  is  coming,  in  my  opinion,  and  not  very  far  hence,  when 
silos  will  be  as  numerous  as  haymows,  and  a  person  will  not  be  called 
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much  of  a  farmer  if  he  cannot  keep  a  cow  the  year  round  on  two  acres 
of  fcround. 

Mr.  President,  I  have  tried  to  give  a  very  plain  statement  of  my  ex- 
perience with  ensilage  and  if  any  member  of  this  association  can 
*'  catch  on  "  to  and  be  benefited  by  anything  I  have  said,  I  shall  feel 
myself  a  public  benefactor  to  help  analyze  new  ideas  that  may  come 
before  progressive  farming. 


[Synopsis  of  lecture  by  Joseph  Beatty  Powell  (Shadeland),  Springboro',  Pa.] 

Mr.  Powell  commenced  by  quoting  from  Ruskin,  where  he  recom- 
mends his  readers  to  careJiil  consideration  of  what  they  read,  especially 
that  which  displeases  them. 

This  world  gives  much  for  entertainment  and  but  little  for  improve- 
ment. The  surrolindings  in  the  country  are  so  changed  from  those  in 
town  that  what  is  necessary  to  a  home  is  very  dilTerent.  Farming,  as 
a  rule,  only  brings  in  from  two  to  four  per  cent,  on  the  investment  of 
the  farmer.  Those  who  pay  a  high  rate  of  interest  must  sooner  or 
later  become  insolvent.  An  eccentric  man  in  Western  Crawford  built 
a  house,  consulted  everybody  and  built  as  he  pleased.  The  one 
gratifying  thing  about  it  was  when  done  it  was  paid  for.  We  want 
judgment,  consistency  and  individuality,  considering  the  surround- 
ings. 

As  the  country  progresses  the  people  are  coming  closer  together. 
A  few  years  ago  only  the  wealthy  few  could  have  any  of  earth's  luxuries ; 
now  the  daily  paper  and  many  other  luxuries  reach  the  farmers  of  the 
country.  The  day  may  be  near  at  hand  when  the  government  will 
even  distribute  letters  and  other  mail  to  farmers  in  thickly  populated 
sections. 

One  of  the  chief  delights  of  Daniel  Webster  was  to  spend  a  portion 
of  his  time  on  his  farm.  William  M.  Evarts,  one  of  the  greatest  men 
of  this  country,  enjoys  his  vacations  from  public  services  on  his  Ver- 
mont farm.  Thoughtful  men  delight  to  have  a  big  spot  of  ground  to 
call  their  own. 

In  the  New  England  States,  and  in  some  parts  of  the  West,  they 
have  organized  wh?t  they  call  village  improvement  societies,  which 
are  doing  much  to  improve  and  beautify  farmers'  homes,  by  improv- 
ing roads  and  all  external  appearances. 

The  first  principal  of  a  good  farm  home  is  a  good  farm  of  fertile 
land.  Those  slopes  of  land  where  the  sun  strikes  first  in  the  morning 
are  the  most  valuable.  The  best  frontage  of  a  house  is  the  south-east. 
If  you  build  a  bank  barn,  don't  have  it  open  to  the  north-west;  to  the 
south  east,  or  as  nearly  so  as  possible,  is  highly  preferable.  Homes 
should  be  built  for  adversity  rather  than  for  days  of  pros])erity.  In 
the  flush  of  health  and  vigor  one  can  endure  much.  In  old  age  and 
sickness  the  most  cheerful  comforts  of  home  are  wanted.  Build  them 
for  such  times. 

Near  the  great  cities  broad  lawns  are  desirable,  but  the  farm-house 
should  not  be  far  back  from  the  highway.  When  far  back  they  con- 
duce to  loneliness  which  often  leads  to  insanity  on  the  part  of  their  con- 
stant occupants.  The  average  country  house  should  be  from  five  to 
ten  rods  back  from  the  highway.    We  want  to  associate  with  our 
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neighbors  as  much  as  possible,  thus  creating  cheerfulness  for  each 
other.  There  are  objections  to  building  too  close  together,  but  we 
must  take  the  world  as  we  find  it,  bear  with  each  other  and  thus 
benefit  all.  The  American  people  will  go  to  great  expense  to  gratify 
stomach  or  fancy,  but  at  once  rebel  at  the  intimation  that  they  do  not 
know  everything. 

No  doctor  can  afibrd  to  be  his  own  physician,  no  attorney  his  own 
lawyer,  and  no  one  contemplating  building  can  afford  to  be  his  own 
architect.  The  Norman  style  of  architecture,  says  a  leading  architect, 
is  coming  into  use  in  this  country.  Eastlake  says  beware  of  the  latest 
fashions  in  building  homes.  You  are  building  them  for  life.  Do  not 
copy  a  rage.  Look  rather  to  utility  than  to  beauty.  Let  art  adorn 
but  not  govern  the  household. 

Difierent  parts  of  the  country  require  different  styles  of  buildings. 
Climate  and  other  natural  conditions  should  largely  govern.  One  of 
the  worst  faults  with  many  farmers'  homes  is  that  changes  of  climate 
are  not  taken  into  consideration.  The  kitchen  is  too  often  so  arranged 
that  with  the  coming  of  warm  weather  moving  begins  and  continues 
till  the  backyard  is  reached,  as  the  weather  may  suggest.  The  kitchen 
should  be  constructed  for  both  winter  and  summer. 

Don't  build  too  large.  If  any  room  is  to  be  left  out  let  it  be  the 
parlor.  Let  the  sitting  or  living  room  be  right  in  the  south-east  corner — 
the  pleasantest  spot  of  all.  Live  in  the  most  pleasant  part  of  the  house. 
Don't  sneak  into  the  back  door,  or  live  in  the  back  room  where  there 
are  no  cheer  and  comforts.  Live  where  the  most  comforts  are.  A 
great  many  of  the  fashionable  ideas  are  all  moonshine.  Draperies 
hung  about  rooms  gather  dust  and  are  unhealthy. 

The  farmer's  chief  building  is  his  house.  Don't  put  an  iron  fence 
around  a  frame  house.  Yard  fences  are  passing  away.  Build  moder- 
ately, conveniently,  handsomely,  but  don't  sacrifice  convenience  to 
art.  Build  convenient  hallways  and  easy  flights  of  stairs.  In  this 
climate  a  cellar  is  essential.  It  should  be  plastered  overhead  to  insure 
healthfulness;  good  flues  should  be  constructed  from  the  cellar  up  the 
chimneys  to  carry  off  the  fumes  of  vegetables  stored  in  the  cellar. 
Don't  build  on  a  clay  bed.  Get  a  good  gravelly  site.  Prepare  tile 
sewers  to  carry  off  all  slops,  and  avoid  disease  germs. 

In  warm  climes  flat  roofs  and  high  ceilings  are  preferable.  In  cold 
climes  steep  roofs  and  lower  ceilings  are  better  adapted.  The  average 
farmer  cannot  afford  hot  furnace  air  or  steam  heat.  The  old-time  fire 
place  affords  good  ventilation.  Modern  skill  has  invented  many  de- 
vices for  ventilation  which  are  superior  to  it  for  producing  both  heat 
and  ventilation  without  creating  cold  drafts. 

The  lawns  should  be  supplied  with  ornamental  trees,  and  the  stock 
buildings  should  be  at  the  rear,  not  across  the  highway. 

In  painting  country  homes  don't  run  after  somber  colors  because 
they  are  the  rage.    White  is  most  cheerful,  and  is  always  in  fashion. 

There  should  be  sidewalks  from  hous^  to  house  along  the  highways. 
They  add  to  convenience  and  happiness. 

Of  all  the  important  features  of  the  farmer's  home,  the  chief  one  is, 
after  all,  the  sons  and  daughters  who  must  supply  the  places  of  the 
true  nobility  which  is  passing  away  with  the  changes  of  time,  and  must 
be  supplied  from  the  country  home.  City  life  is  not  conducive  of  the 
true  stability  needed. 

The  country  schools  should  be  better  graded,  the  boys  educated  for 
the  occupations  they  are  expected  to  follow,  in  the  industries  as  well 
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as  in  the  arts  and  sciences.  They  should  have  male  teachers.  The 
girls  should  be  educated  for  the  specialties  of  their  lives  Better  of 
all  would  be  systematic  hauling  of  children  to  town  in  spring  wagons 
and  there  let  the  classes  be  properly  graded,  with  special  teachers  for 
the  various  grades. 

Don't  court  shams.  Do  not  paint  the  front  of  the  house  and  leave 
the  rear  unpainted.  Do  not  buy  shoddy  articles  of  any  kind.  The 
best  is  the  cheapest  in  the  end. 

In  building  his  home  a  man  should  provide*  for  adversity.  Guard 
against  accidents  which  may  bring  adversity,  such  as  imperfect  flues. 
Ordinary  brick  chimneys  are  not  safe.  In  a  few  years  of  use  mortar 
falls  from  the  crevices  and  smoke  and  sparks  come  out.  Matches  are 
a  cause  of  many  fires.  They  should  never  be  carried  loose  in  the 
pockets. 

To  guard  against  lightning  a  good  iron  rod  is  all  that  is  needed.  It 
is  the  body  of  the  iron  which  conducts  lightning,  the  finish  has  noth- 
ing to  do  with  the  usefulness  of  the  rod.  The  ornaments  are  only  for 
show,  and  to  catch  fabulous  prices  from  those  who  have  money  to  spend. 


IMPURITIES  IN  MILK. 


By  William  Fair  weather,  Meadville^  Pa. 

Milk  is  a  most  complex  compound  and  a  substance  about  which  we 
know  very  little.  Its  component  parts  can  be  determined  to  a  con- 
siderable extent  by  analysis,  but  its  production  and  variations  of 
quality  are  subjects  into  which  the  more  we  study  and  inquire  the 
more  we  are  bewildered  and  benighted. 

So  experienced  a  professor  as  pr.  Sturtevant  declared  before  the 
New  York  Dairyman's  Association  that  fouryears  of  incessant  study  of 
milk  at  the  New  York  Stale  experiment  station,  with  almost  constantly 
contradictory  results,  had  convinced  him  than  he  knew  less  about 
milk  than  he  formerly  supposed  he  did. 

The  question  which  first  requires  our  attention  is  the  composition 
of  milk.  What  is  it?  The  chemical  composition  of  milk  varies  con- 
siderably in  different  cows  in  different  herds,  and  still  more  according 
to  the  manner  in  which  cows  are  fed,  but  a  fair  average  might  be 
given  as  follows : 

Water,   87.25  per  cent 

Butter,   3.50  per  cent, 

Caseine,    3.50  percent 

Albumen,  40  yer  cent 

Milk  sugar,    4.t)0  per  cent 

Ash,  75  per  cent 

Thus  it  will  be  seen  that  milk  is  a  perfect  food  and  contains  all  the 
elements  of  nutrition  required  foi*  the  growth,  development  and  sus- 
tenance of  the  human  body. 

The  composition  of  milk  depends  in  a  great  measure  on  food,  season 
of  the  year,  length  of  period  that  the  cow  has  been  in  milk,  and  last, 
though  not  least,  on  breed.  There  has  been  an  erroneous  idea  among 
dairymen  that  by  feeding  special  foods,  say  foods  rich  in  carbon,  for 
instance,  the  milk  would  run  to  fat  and  produce  more  butter  propor- 
tionately. This  is  not  the  case.  By  special  foods  we  increase  the 
total  solids,  but  the  proportion  of  fat  to  caseine  will  be  just  the  same 
as  on  ordinary  diet. 
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Under  the  microscope  milk  is  seen  to  be  a  fluid  in  which  float  count- 
less numbers  oi' little  globules,  these  contain  the  butter  fat.  Authorities 
difl'er  as  to  the  structural  formation  of  these  globules.  By  some  it  is 
believed  that  they  are  enclosed  in  capsules  or  sacs  and  that  the  fric- 
tion of  churning  breaks  them  and  liberates  the  butter  oil  or  fat.  Others 
maintain  that  there  is  no  covering  on  the  globules  and  that  the  watery 
portion  of  the  milk  keeps  them  apart  in  the  same  manner  as  oil  sepa- 
rates into  small  particles  or  globules  when  thrown  into  water.  Analysts 
and  microscopists  are  familiar  with  the  fact  that  the  milk  of  differ- 
ent breeds  presents  a  varying  appearance  as  to  composition  and 
quality.  The  Jersey  has  the  largest  globules  of  any  breed  and  is  on 
that  account  noted  for  its  butter-producing  qualities.  The  cream  of 
such  milk  will  also  come  to  the  top  quicker  than  others.  The  Ayr- 
shire has  a  smaller  globule  and  is  therefore  better  adapted  for  family 
use,  as  the  cream  does  not  rise  so  fast  and  even  when  risen  it  can,  by 
agitation,  be  again  easily  mixed  with  the  milk,  which  renders  it  more 
suitable  for  table  use. 

The  secret  of  how  a  cow  produces  milk  is  something  which  ''bossie  " 
has  not  yet  been  induced  to  impart  to  civilized  and  enlightened  men. 
It  has  generally  been  believed  that  the  cow  keeps  industriously  manu- 
facturing milk  all  day  and  stores  it  away  in  receptacles  i)rovided  for 
that  purpose,  so  that  she  may  be  ready  when  driven  up  at  milking 
time  to  do  her  duty  towards  her  owner.  Against  this  theory  we  are 
confronted  with  the  fact  that  the  cow  with  the  largest  bag  sometimes 
gives  only  a  moderate  yield  of  milk,  while  the  one  with  the  small  bag 
tills  the  pail.  This  has  led  to  the  theory  that  probably  the  cow  manu- 
factures the  milk  to  a  considerable  extent  while  she  is  being  milked. 
Professor  Ballantyne  says  many  animals  have  no  milk  reservoirs,  the 
lactiferous  duct  being  connected  directly  with  the  milk  vescicles  so 
that  no  considerable  amount  of  milk  can  be  carried  ready  formed. 
Such  he  says  is  the  case  with  the  human  female,  and  the  larger  por- 
tion of  the  milk  must  be  secreted  while  the  child  is  at  the  breast. 
Directly  how  the  milk  is  produced  we  do  not  know,  but  it  is  supposed 
to  have  a  very  close  connection  with  the  blood  of  the  animal. 

The  influence  of  food  on  milk  is  a  subject  of  great  importance  and 
one  which  has  not  been  suflSciently  studied  by  the  dairy  farmer. 

A  milch  cow  requires  a  certain  amount  of  food  for  the  support  of 
life ;  what  she  eats  beyond  that  amount  goes  to  make  either  milk  or 
flesh,  and  for  the  maintenance  of  health  the  food  which  she  consumes 
must  be  properly  proportioned  to  the  wants  and  wastes  of  her  system. 

It  is  estimated  that  three  pounds  of  a  good  quality  of  hay  per  hun- 
dred pounds  of  animal  contains  the  right  quantity  of  nutriment  neces- 
sary for  her  maintenance,  that  is,  it  will  keep  her  alive  and  in  good 
health  without  increasing  her  weight.  The  best  meadow  hay  has 
a  nutritive  ratio  of  one  part,  of  nitrogenous  matter,  to^five  of  carbona- 
ceous matter,  which  is  about  the  right  proportions  for  a  complete 
food. 

It  is  a  mistake  to  suppose  that  feeding  a  food  rich  in  fats  or  carbo- 
hydrates is  the  best  way  to  get  rich  milk.  These  substances  are  util- 
ized by  the  animal  more  for  the  purpose  of  fuel  than  otherwise. 

With  them  she  keeps  up  the  animal  heat  and,  largely  fed  on  such 
matter,  the  extra  quantity  and  richness  of  the  milk  is  not  so  much 
due  to  their  direct  action  as  the  assistance  they  afford  the  protein  in 
preserving  it  from  waste.  The  richness  of  the  milk  is  derived  from 
the  albuminoids  or  nitrogenous  matter  in  the  food  consumed. 
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To  keep  a  cow  in  perfect  health  she  must  be  fed  judiciously,  that  is, 
the  nitrogenous  and  non-nitrogenous  elements  must  bear  a  certain 
proportion  to  one  another.  When  the  nitrogenous  food  is  given  in 
excess  it  is  liable  to  produce  disease  in  the  animal  by  unbalancing  her 
system.  It  may  produce  garget  and  other  inflammatory  diseases. 
Distillery  slop  is  a  substance  that  besides  having  other  unsavory  qual- 
ities has  protein  largely  in  excess,  and  its  carbo-hydrates  consist  largely 
of  alcohol.  It  is,  therefore,  a  food  totally  unfit  for  milch  cows,  upon 
which  it  produces  an  injurious  effect,  rendering  them  liable  to  various 
wasting  diseases  and  making  their  milk  unfit  for  human  food. 

Some  time  ago  there  was  a  discussion  among  the  scientific  men  in 
France  about  the  heallhfulness  of  feeding  brewers'  grains  to  cows. 
M.  Toussaint,  a  great  authority  on  such  matters,  maintained  that  milk 
produced  from  such  a  substance  might  show  by  analysis  no  great 
variation  from  other  milk,  and  still  be  indigestible.  He  had  examined 
the  death  records  of  Argenteuil  and  ascertained  that  afiections  were 
more  frequent  from  bottle-fed  children  since  a  large  distillery  had 
been  established  there.  "  Milk,"  he  said,  "  from  cows  to  which  the 
malt  refuse  from  th^  distillery  is  given  is  acid,  and  is  not  digested  by 
children.  The  milk  of  cows  fed  on  brewers'  grains  is  milk  which  re- 
sults from  an  artificial  kind  of  alimentation,  and  in  consequence  is  an 
artificial  milk  which  loses  some  of  its  most  desirable  qualities."  The 
milk  then  of  cows  fed  upon  brewers'  grains  is  a  bad  quality  of  milk, 
which  it  is  absolutely  necessary  to  reject  in  the  feeding  of  infants  of  a 
tender  age. 

Careful  experiments  have  also  proved  that  cows  fed  on  brewers' 
grains  not  only  become  in  a  short  time  phthisical  and  give  a  much 
larger  quantity  of  milk  than  was  usual,  but  that  the  milk  was  watery 
and  non-nutritious,  and  probably  productive  of  consumption  in  man, 
and  certainly  unwholesome.  The  standard  quality  of  milk  as  regulated 
in  the  city  of  Boston,  contains  thirteen  per  cent,  of  solids,  that  is,  a 
dairyman  who  offers  for  sale  a  mUk  containing  less  that  thirteen  per 
cent,  of  solids  is  liable  to  a  fine.  Milk  from  the  Ayrshire  Dairy,  of 
this  city,  by  analysis,  showed  14.77  per  cent,  of  solids.  Milk  Irom 
brewers'  grains  will  average  ten  per  cent,  of  solids.  Swill  milk  will 
average  but  nine  per  cent.  Thus  if  we  take  the  Boston  legal  milk  as 
a  standard,  at  six  cents  a  quart,  milk  with  14.77  per  cent,  of  solids 
would  be  worth  six  and  one-half  cents  a  quart.  Milk  from  brewers' 
grains,  with  ten  per  cent,  of  solids,  would  be  worth  four  and  one-half 
cents  a  quart.  Swill  milk,  with  nine  per  cent,  of  solids,  would  be 
worth  but  four  cents  a  quart.  The  value  of  milk  is  just  the  value  of 
the  nutritive  matter  it  contains,  and  this  matter  is  all  contained  in 
the  solids.  It  is  a  notable  fact  that  whatever  cows  take  into  their 
stomachs,  the  qualities  thereof,  whether  for  good  or  for  evil,  will  be 
diffused  throughout  the  milk.  The  mammary  gland  is  particularly 
disposed  to  be  acted  on  by  all  noxious  or  innutritions  substances  con- 
sumed by  the  cow. 

The  milk  acting  as  a  receiver  of  such  objectionable  matter,  and  at 
the  same  time  a  channel  through  which  it  may  pass  from  the  body. 

It  must  therefore  be  seen  that  it  is  of  the  highest  necessity  to  feed 
cows  giving  milk  with  the  utmost  care,  and  that  not  only  should  we 
give  them  the  best  quality  of  food,  but  that  such  food  should  be  in  a 
ratio  carefully  balanced  as  to  its  component  parts  to  preserve  the 
highest  state  of  health  in  the  animal.  This  is  the  only  way  to  insure 
a  healthy  and  nntritious  flow  of  milk. 
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These  are  matters  which  are  of  the  greatest  importance  to  the 
dairyman,  whose  business  it  is  to  supply,  and  to  the  consumer,  whose 
business  it  ought  to  be  to  see  that  he  is  supplied  with  a  pure  article  of 


It  is  a  well-known  fact  to  physicians  that  nursing  mothers  often 
make  irritable  and  even  convey  disease  to  their  children  by  unduly 
yielding  to  their  appetites  in  foods  which  at  that  period  it  is  unsafe  to 
eat,  and  while  the  mother  may  be  able  to  withstand  the  unwholesome 
fare,  its  bad  effects  are  conveyed  through  the  blood  into  the  milk, 
and  from  thence  into  the  tender  stomach  of  the  child,  which  it  in- 
juriously affects,  sometimes  only  temporarily,  yet  often  seriously.  To 
illustrate :  A  family  who  had  eaten  of  poisoned  mushrooms  all  died 
but  one,  and  this  one  was  the  mother,  who  was  nursing  an  mfant. 
The  infant  died  from  the  poisonous  effects  of  the  milk  of  the  mother, 
but  the  latter  escaped  with  but  slight  sickness. 

Nero,  the  Roman  emperor,  whose  life  was  a  continued  series  of 
drunkenness  and  debaucheries  is  said  to  have  acquired  the  taste  for 
strong  drink  when  a  child  through  the  influence  of  the  milk  of  a 
drunken  nurse.  Now,  if  the  baneful  habit  of  intoxication  can  be  im- 
planted in  a  child  through  the  medium  of  a  nurse  who  occasionally 
indulges  in  strong  drink,  how  much  more  so  will  it  be  likely  to  take  root 
in  children  fed  on  milk  from  cows  whose  daily  feed  is  the  alcoholic 
refuse  of  malt  liquprs.  Yet  the  consumers  of  milk  have  taken  so  little 
interest  in  this  subject  that  there  is  only  one  State  (New  Jersey)  that 
has  prohibited  by  law  the  selling  of  milk  from  cows  fed  on  the  refuse 
of  malt  liquors.  And  as  it  has  been  shown  that  such  feed  is  a  frequent 
cause  of  tuberculosis  in  cows,  and  that  this  disease  can  be  transmitted 
through  the  milk  to  the  human  species,  we  see  the  necessity  for  legis- 
lation on  the  subject. 

There  are  other  causes  besides  change  of  food  that  will  influence 
milk.  It  is  probably  not  generally  known  to  what  a  great  extent  the 
percentage  of  cream  may  be  reduced  by  any  excitement  or  worry 
caused  to  the  cow. 

On  this  subject  Dr.  Sturtevant  says :  "  Under  the  same  feed  and 
under  the  same  circumstances  the  sime  cow  gave  nine  and  a  half  per 
cent,  of  cream,  and  another  day  eighteen  per  cent,  of  cream."  And, 
Mr.  Lewis,  an  old  experienced  dairyman  tells  a  still  bigger  story.  He 
says :  I  have  taken  a  good  deal  of  pains  to  test  the  value  of  my  milk 
that  I  have  worked  into  cheese.  I  have  graduated  glasses  for  the  pur- 
pose and  I  have  found  a  cow  whose  uniform  average  for  cream  was 
eighteen  per  cent,  reduced  to  six  per  cent,  in  twelve  hours,  not  from 
any  change  of  food  but  from  a  little  excitement.  You  gentlemen,  who 
make  butter  be  careful  to  adopt  my  advice  and  always  treat  your  cow 
kindly  and  gently,  never  get  her  excited  because  every  ounce  of  ex- 
citement will  take  from  her  milk  one  per  cent,  of  cream.  I  have  known 
a  cow  abused  by  a  furious,  brutal  milker  and  her  per  cent,  of  cream 
went  down  one  half.  It  is  astonishing  what  an  effect  excitement  has 
on  the  percentage  of  cream  in  the  milk  a  cow  produces.  I  have  known 
a  cow  excited  from  natural  causes  to  drop  in  her  percentage  of  cream 
in  her  milk  frdm  fourteen  to  six  per  cent,  in  twelve  hours.  So  I  would 
again  repeat,,  whoever  abuses  his  cow  knocks  out  of  his  milk  a  large 
per  cent,  of  cream." 

It  will  readily  be  seen  how  important  it  is  to  keep  the  cows  quiet 
from  fright  and  all  excitement.  The  worrying  of  dogs,  the  hurrying 
and  hallooing  of  boys  driving  the  cows  home  from  pasture,  the  kick- 
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ing  and  pounding  by  an  angry  milker  or  any  similar  cause  of  excite- 
ment will  be  sure  to  reduce  the  quality  of  the  milk  to  the  extent  of 
several  per  cent,  of  cream.  This  fact  is  too  well  attested  by  many 
careful  and  experienced  dairymen  to  admit  of  a  doubt,  and  the  first 
object  of  concern  with  the  butter  dairyman  especigllly,  should  be  to 
see  that  his  cows  are  treated  with  the  utmost  gentleness  all  the  time. 
The  boys  who  drive  the  cows  home  will  make  a  note  of  this  and  when 
the  spring  comes  and  the  cows  go  out  just  mark  what  we  say. 

To  sum  up,  there  are  many  causes  which  exert  an  influence  on  the 
milk  and  all  the  most  careful  dairymen  can  do  is  to  keep  his  cows  in 
as  healthy  a  condition  as  he  can  by  feeding  a  suitable  and  nutritious 
ration,  proper  attention  to  stabling,  watering  and  milking,  and  the 
keeping  of  his  cows  as  free  from  excitement  and  worry  as  the  circum- 
stances will  permit. 


The  election  of  oflScers  resulted  as  follows : 

President — J.  B.  Phelps,  Conneautville 

Secretary— R.  H.  Odell. 

Treasurer — W.  W.  Dean,  Meadville. 

The  meeting  continued  with  much  interest  until  four  o'clock  Thurs- 
day afternoon,  when  the  Association  adjourned  to  meet  at  Springboro', 
Wednesday,  May  4th. 
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SPRING  MEETING. 


BM  mi  Springboro\  Pa.^  Wednesday^  May  4^  1897, 


ADDRESS  BY  PRESIDENT  J.  B.  PHELPS. 

Mr,  President  and  Gentlemen  of  the  Association  :  In  accordance 
with  the  customs  of  my  predecessors  in  office,  I  am  called  upon  to 
deliver  the  opening  address  of  this  meeting,  and  as  this  is  my  first 
attempt  I  design  to  be  brief. 

I  congratulate  the  dairymen  of  this  Association  for  the  Tery  flatter- 
ing outlook  of  the  dairy  interest  at  the  present  lime,  especially  of 
cheese.  I  can  see  no  reason  why  that  product  will  not  bring  a  satis- 
factory price  ihe  comiug  season.  The  market  is  booming,  with  small 
stocks  on  hand.  And  with  the  enforcement  of  the  bogus  butter  laws, 
which  are  being  done  all  over  the  country,  I  cannot  see  why  it  will 
not  enhance  the  price  of  butter.  This  being  the  case,  should  we  not 
increase  our  product  both  in  quantity  and  quality,  that  we  may  gain 
by  the  situation,  and  right  here  we  have  met  to-day  to  derive  this  in- 
formation. 

It  is  thought  by  many  farmers  that  this  association  amounts  to 
nothing  of  any  good  to  them.  That  too  much  theory  has  been  used, 
and  too  little  practice  preached.  Perhaps  this  is  true  to  some  extent, 
but  you  are  doubtless  aware  that  theory  and  practice  must  train  to- 
gether. I  am  very  positive  tliat  this  Association  has  been  advan- 
tageous, and  an  improvement  to  this  country.  We  ha^ve  been  directly 
benefited  by  it.  This  I  will  try  to  prove.  When  this  Association  was 
in  its  early  days,  salesmen  of  cheese  would  have  been  glad  to  have 
gotten  into  the  eastern  market  for  their  goods  within  one  cent  of 
highest  quotations.  Now  we  sell  our  goods  in  the  same  markets 
from  one-fourth  to  three-fourths  of  a  cent  above  the  highest  quotations, 
and  cannot  make  them  fast  enough  to  supply  the  demand.  I  must 
say,  however,  these  prices  are  obtained  by  men  who  have  most  always 
attended  this  Association,  and  watched  closely  its  proceedings,  whilst 
their  unfortunate  brethren  in  the  business,  who  stayed  at  home  and 
spoke  derisively  of  us,  have  to  take  seats  in  the  background  in  prices, 
and  are  wondering  how  such  prices  are  obtained. 

The  same  rule  applies  to  the  manufacture  and  sale  of  butter  with 
the  same  results,  and  had  it  not  been  for  the  dairymen's  associations 
that  exists  in  most  every  State  in  the  Union,  the  bogus  butter  law 
that  now  is  in  force,  and  we  think  will  prove  a  great  blessing,  would 
have  never  been,  and  the  price  of  dairy  goods  to-day  would  not  be 
where  they  are.  These  are  arguments  I  think  that  are  pertinent  to 
every  thinker,  that  we  must  organize  ourselves  and  study  our  interest, 
that  we  may  excel.  Again,  most  all  industrial  pursuits  now  have 
their  organizations,  and  for  that  reason  I  attribute  the  great  progress 
that  is  being  made  in  the  world. 

The  progress  of  the  age  is  a  theme  that  we  are  here  to  study,  espe- 
cially in  our  calling,  and  we  should  not  pass  it  by  with  indifference. 
Progress  is  marching  on  at  a  quickstep  pace,  and  the  farmer  tliat  don't 
keep  step  to  the  music,  and  keep  up  with  the  procession,  is  going  to 
be  left  behind. 
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We  that  are  middle-aged  and  past  know  we  cannot  farm  now  the 
same  way  we  did  three  or  four  decades  ago.*  Our  soils  have  lost  their 
native  fertility  through  bad  management.  The  time  was  when  it  was 
thought  that  most  any  one  could  be  a  farmer.  Now  farming  is  re- 
duced to  a  science  and  that  the  farmer  that  don't  use  science  in  his 
calling  might  as  well  quit  the  business  or  he  will  sooner  or  later  suc- 
cumb to  the  county  house.  Let  us  notice  how  some  of  our  modern 
farmers  manage.  We  step  into  their  stables  and  find  their  cows  giv- 
ing from  two  or  three  thousand  pounds  of  milk  during  the  factory 
season  making  from  fifteen  to  twenty  dollars  per  head,  when  we 
know  it  costs  that  to  keep  them,  and  some  times  more.  We  turn  our 
attention  to  stock  raising  and  making  beef  a  while.  We  sell  our  beef 
for  three  or  four  cents  when  we  know  by  the  report  of  the  fat  stock 
show,  where  the  cattle  are  feed  scientifically  too,  that  it  costs  four  and 
five  cent,  per  pound.  This  manner  of  farming  will  not  pay  and  it  is 
no  wonder  that  we  hear  so  many  farmers  saying  of  late  years  that  farm- 
ing don't  pay.  All  of  these  things  must  be  changed.  We  cannot  get 
very  large  prices  for  our  goods,  but  we  must  produce  them  at  a  les» 
cost^  and  in  greater  quantity.  W e  must  bring  our  farms  up  in  fertility^ 
and  improvements  from  thirty  and  fifty  dollars  per  acre  to  seventy- 
five  to  one  hundred.   This  can  be  done. 

We  must  bring  our  cows  up  in  production  of  milk  to  five  thousand 
and  seven  thousand  pounds  of  milk  per  year.  This  can  be  done  through 
breeding  and  handling.  They  can  be  kept  in  better  condition  than 
what  they  generally  are  to-day  for  less  than  one-half  of  the  expense, 
thereby  doubling  our  profits. 

All  of  these  are  brought  about  by  progressive  farming  and  right 
here,  in  this  Association,  is  the  place  to  learn  it,  in  disseminating  of 
knowledge  and  interchange  of  thought. 

One  great  hindrance  to  progress  in  our  associations  is  the  timidity 
and  backwardness  of  its  members  in  advancement  of  ideas  of  practical 
importance.  Asa  general  thing,  ideas  expressed  by  practical  farmers, 
though  roughly  spoken,  carry  more  force  and  is  quicker  grasped  than 
when  expressed  from  a  theoretical  standpoint.  This  timidity  should 
be  overcome.  We  are  associated  together  as  dairymen  and  we  want 
the  experience  and  close  observation  of  such  in  our  councils. 

Gentlemen,  I  have  presented  to  you  some  plain  ideas  and  sugges- 
tions, and  believe,  if  practically  carried  out,  we  will  have  an  inter- 
esting meeting. 


Mr.  President  and  Gentlemen  of  the  Pennsylvania  State  Dairymen's 
Association  :  I  appear  before  you  in  the  name  and  in  behalf  of  the 
citizens  and  farmers  of  Springboro'  and  vicinity. 

Many  years  before  the  Christian  era,  a  monarch  of  the  great  Lydian 
empire  was  called  upon  by  one  of  the  wise  men  of  Greece,  and,  as  a 
counfelor  of  high  order  he  welcomed  him  with  great  pomp  and  dis- 
play ;  setting  before  him  the  best  of  his  household  and  extending  to 
him  the  freedom  of  his  province.  This,  that  he  might  learn  from  his 
wisdom  and  be  benefited  by  his  counsel.   As  heartily,  as  earnestly 
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and  as  hopefully,  do  we  extend  to  you,  the  solon's  of  agriculture  and 
of  the  dairy,  a  welcome. 

The  freedom  of  our  beautiful  borough  and  the  hospitality  of  our  homes 
are  yours.  Yours  not  only  in  your  present  capacity  as  members  of 
the  Pennsylvania  State  Dairymen's  Association,  but  as  intelligent  men 
representing  as  you  do  a  vocation  which  is  of  itself  honorable,  pleas- 
ant and  independent. 

We  know  that  when  the  agricultural  and  dairy  interests  prosper  the 
whole  nation  prospers.  We  know  too  when  individual  members  of 
a  community  prosper  in  pursuance  of  an  honorable  calling  the  com- 
munity likewise  prospers. 

We  realize  how  closely  the  best  interests  of  our  government  are 
al-ied  with  those  of  the  agricultural  interests  generally  and  we  feel  it 
is  our  duty  as  an  intelligent  people  to  foster  and  encourage  the  tiller 
of  the  soil  and  the  herdsman  with  his  flocks.  We  believe  that  in  you 
and  in  your  calling  are  the  elements  of  the  success  of  ourselves  and 
of  us  as  a  nation.  We  believe  that  in  your  action  and  in  your  council 
you  will  encourage  the  farmer  to  a  more  thorough,  a  more  scientific 
knowledge  of  his  honorable  vocation. 

The  field  of  your  labor  is  yet  a  broad  one  ;  it  is  responsible,  it  is  ex- 
haustless,  and  while  you  undoubtedly  feel  you  have  much  yet  to  learn, 
we  doubt  not  that  your  words  of  wisdom  may  be  as  lasting,  as  impor- 
tant, as  impressive  as  was  tliose  of  the  great  solon  of  ancient  fame. 

In  looking  over  your  labors  covering  a  period  of  years,  the  time  of 
the  existence  of  your  organization,  we  notice  much  of  importance  you 
have  accomplished  and  much  of  good  you  have  done.  The  benefit 
of  your  organization,  the  advantage  it  is  to  our  most  important  de- 
partment of  labor  is  apparent  to  the  most  casual  observer  at  all  times. 

This,  the  nineteenth,  century  is  a  great  and  grand  one,  to  live  in  this 
age  is  a  great  favor  when  compared  with  periods  gone  by.  The  ad- 
vancement made  in  the  arts,  sciences,  discoveries  and  experiments  is 
truly  great  and  marvelous.  The  facilites  and  improvements,  wonder- 
ful machinery,  telegraphy,  in  telegraphing  our  speech  itself.  The  im- 
proved manners  of  heating — and  if  we  are  to  have  the  heating  ap- 
paratus and  principle  of  heating  the  whole  world  revolutionized,  as 
seems  to  be  indicated  by  experiments  and  discoveries  recently  de- 
veloped at  our  county  seat,  then  we  again  say  marvelous !  marvelous  I 
and  are  we  to  be  behind  in  agriculture  dairying,  &c. 

We  say  no,  and  to  you  and  upon  your  organization  much  depends 
to  keep  apace  with  other  things  around  us. 

In  your  line  the  development  of  a  Mary- Ann  of  St.  Sambut,  a 
Princess  Second  of  Baltimore,  a  Mercides  in  their  wonderful  milk  and 
butter  records  show  the  rapid  strides  you  are  making,  and  perhaps  a 
more  thorough  knowledge  of  agricultural  chemistry,  or  of  chemistry- 
alone,  may  develop  the  lacteal  lluid  or,  the  wholesome  ^butter  and 
cheese  as  marvelously  and  as  economically  as  the  many  other  winders 
of  this  age.  I  am  not  here  to  boast  nor  would  my  fellow-citizens  bear 
me  in  much  egotism,  but  it  is  due  to  us  to  say  that  while  our  section 
does  not  outrival  and  lead  all  other  sections  in  all  improvements,  ad- 
vancements, experiments  and  success  in  the  line  of  farming,  dairying 
and  manufacturing  yet  there  are  some  things  we  may  be  allowed  to 
point  to  with  assurance,  which  does  not  leave  us  entirely  undistin- 
guished as  a  part  of  the  great  Commonwealth  of  Pennsylvania.  We 
have  here  among  us  breeders  of  the  pure  bred  cattle,  the  Devon,  the 
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Durham  and  the  Holstein,  and  they  make  no  mean  advancement  in 
perfecting  their  several  breeds. 

Of  the  talents  given  them  none  do  they  bury  nor,  do  they  hide 
their  light  under  a  bushel.  One  of  our  enterprising  breeders  of  the 
Holstein  boasts  of  a  milk  record  of  a  two-year  old  cow  that  is  yet  to 
be  beaten.  The  intricate  ways  of  the  keeper  of  the  Devon  H.  B.  is 
overcome  by  the  earnest  effort  and  correct  breeding  of  that  class  of 
beautiful  cattle,  and  the  majestic  and  dignified  Shorthorn,  improving 
each  year's  grazers  on  our  hill  and  in  our  valleys  to  the  admiration  of  all, 
Jacob,  in  the  aggregation  of  his  herd  from  the  ranch  of  Laban,  was  not 
more  fastidious  in  his  breeding  for  good  results,  than  are  our  breeders 
in  their  efforts  and  desire  for  the  improvement  and  advancement  of 
their  herds.  So  noted  have  they  become  that  from  many  parts  of  our 
nation,  enterprising  men  come  and  select,  that  their  herds  in  turn  may 
be  in  the  front  rank. 

Here  too  are  found  establishments  for  breeding  and  improving  the 
running,  the  trotting  and  the  draft  horse,  and  among  them  are  repre- 
sented the  best  strains  of  blood  in  their  several  classes  known  to  the 
world. 

As  a  county  we  lead  the  van  in  the  dairy  interest,  having  more 
cows,  more  cheese  factories,  and  make  more  and  better  cheese,  and  of 
a  higher  grade,  than  do  any  other  two  counties  in  our  State;  The 
,  pioneer  factories  were  built  in  this  county,  and  in  our  little  borough 
was  built  some  twenty  years  ago  the  second  factory  erected  in  this 
State. 

I  can  hardly  bring  these  remarks  to  a  close  gentleman,  without 
calling  your  attention  to  some  obstacles  in  the  way  of  general  advance- 
ment, improvement  and  participation  in  the  benefits  of  pure  blooded 
stock,  and  they  come  by  the  usual  way — of  grasping  monopolies,  claim- 
ing to  be  public. 

In  a  meeting  of  this  association  held  here  at  Springboro'  in  March, 
1880.  One  of  our  farmers.  Who  was  I  suppose  a  member,  said  "  the 
reason  wliy  we  make  so  little  progress,  is  that  we  have  to  pay  too  high 
prices  for  our  pure  blooded  stock  to  start  with."  This  fact  remains 
the  same  to-day. 

It  is  said  "that  he  who  causes  two  blades  of  grass  to  grow  where 
only  one  formerly  grew  is  a  public  benefactor."  It  is  not  expected 
that  the  small  increase  is  of  itself  the  blessing,  but  that  the  principle 
involved  is  the  valuable  part.  That  he  who  assists  "  bounteous  na- 
ture" so  that  the  production  of  vegetation  is  increased  without  a  cor- 
responding outlay,  expense  or  space  discovers  a  feature  or  establishes  a 
principle  which  is  a  blessing  to  mankind.  The  man  who  breeds  to  in- 
crease the  flow  of  milk  and  accomplishes  it,  who  demonstrates  to  us 
how  to  improve  the  quality  and  quantity  of  our  beef,  who  breeds  to 
increase  the  speed  or  draft  of  horses  and  succeeds  and  gives  to  the 
world  the  results  of  his  experiments  and  secret  of  his  success  is  the 
man  who  accomplishes  great  good  to  his  fellow  ma^,  and  future  gen- 
erations will  rise  up  and  call  him  blessed. 

For  no  purpose  could  be  grander  nor  more  in  accordance  with  the 
commandments. 

But  what  shall  we  say  of  him  who  develops  the  marvelous  milk  and 
butter  records  by  ways  that  are  dark  and  tricks  that  are  vain  ''  and 
places  such  values  upon  his  cattle  as  to  exclude  the  common  man  from 
the  enjoyment  of  his  discovery,  or  develops  a  Maud  S.  or  George 
Wilkes  with  their  great  rate  of  speed  and  so  manipulates  their  produce 
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and  service  as  to  place  them  beyond  the  reach  of  the  common  enter- 
prising breeder. 

There  was  a  grand  spectacle  at  the  capitol  of  our  State  this  winter 
in  which  we  saw  the  assembled  masses  fighting  that  grasping  monopoly 
that  sought  to  corral  one  of  Pennsylvania's  greatest  interests.  And 
a  grander  sight  still  was  to  see  an  organization,  having  for  its  object  the 
advancement  and  elevation  of  the  laboring  man,  assembled  near  our 
hall  of  legislation  inspecting  closely  and  passing  with  deliberation 
upon  all  prospective  laws  aflecting  the  standing  and  welfare  of  such  a 
numerous  and  unprotected  population.  Might  we  not  with  propriety 
call  the  attention  of  this  organization  with  a  view  of  correcting  the 
many  abuses,  deceptions  and  frauds  to  which  the  common  farmer  is 
subjected  to  in  the  way  of  prices,  pedigrees,  machinery,  &c.  And 
may  we  not  say  that  upon  you  gentlemen  of  the  Pennsylvania  State 
Dairymen's  Association,  rest  many  grave  responsibilities,  and  upon 
your  wisdom  and  intelligjence  the  future  of  the  interests  you  repre- 
sent largely  depend. 

But,  gentlemen,  I  have  already  trespassed  too  long  upon  your  valu- 
able time.    Let  me  again  say  we  are  glad  to  welcome  you  among  us. 

May  your  session  here  be  pleasant  and  long  remembered. 


AMERICAN  AND  ENGLISH  CHEESE  AND  CHEESEMAKING  COM-* 

PARED. 


In  comparing  American  with  English  cheese  and  cheesemaking,  it 
will  be  in  order  first  to  take  a  look  at  the  American  products  which 
embrace  Canadian  as  well  as  United  States  cheese. 

American  cheese  consists  chiefly  of  a  single  staple,  known  generally 
as  Cheddar,  a  term  which,  perhaps,  is  not  exactly  appropriate  inasmuch 
as  its  early  use  did  not  cover  conditions  which  exist  in  our  present 
manufacture.  Cheddar  cheese  was  originally  so  called  from  the  name 
of  the  place  in  which  it  was  first  made  in  England.  The  peculiarities 
of  its  manufacture  were  that  it  called  for  an  artificial  application 
of  heat  to  the  curd  and  whey  after  the  curd  had  been  cut  or  broken,  to 
raise  their  temperature  to  95°  to  100°  for  the  purpose  of  hastening  the 
separation  of  whey  and  the  hardening  of  the  curd.  Second,  getting 
the  curd  out  of  the  whey  whUe  the  latter  was  sweet.  Third,  ripening 
the  curd  after  it  was  out  of  the  whey  by  packing  and  keeping  it  warm, 
and  well  drained  till  a  certain  stage  of  maturity  was  developed ;  and 
fourth,  cooling  and  grinding  before  salting  and  pressing.  Though  size 
and  form  were  never  permanent  characteristics  of  Cheddar  cheese,  they 
have  often  been  used  to  distinguish  it,  the  size  being  large,  with  height 
about  equal  to  breadth. 

There  are  various  items  in  the  manufacture  of  our  staple  cheese 
which  do  not  correspond  with  the  foregoing  essentials  of  Cheddar  cheese, 
but  gradually  the  term  has  assumed  this  broader  use  and  I  follow  the 
general  usage.  Perhaps  American  factory  cheese  would  be  a  more 
appropriate  name  by  which  to  designate  our  great  American  staple. 

Let  us  now  look  at  some  of  the  leading  peculiarities  of  American 
manufacture  and  their  efi*ects  on  the  character  of  the  goods  produced. 

First.  It  is  made  almost  entirely  in  factories  requiring  the  milk  of 
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which  it  is  made  to  be  transported  from  the  farms  on  which  it  is  pro- 
duced to  a  central  place  for  manufacture.  This,  it  must  be  confessed, 
works  injury  to  the  milk  in  some  respects  while  it  improves  it  in  others 
for  cheesemaking.  The  constituents  of  milk  are  unstable.  Its  fats 
and  its  sugar  especially  are  easily  altered.  The  rapid  oxidation  of  its 
volatile  oils  induced  by  agitating  the  warm  milk  in  confinement,  de- 
velops and  accumulates  an  inj  urious  amount  of  animal  odor,  and  hurries 
the  conversion  of  sugar  into  acid.  It  is  well  known  that  too  much  of 
either  is  detrimental  to  the  quality  of  cheese. 

Second.  The  contamination  of  good  milk  by  being  mixed  with  milk 
faulty  by  reason  of  disease,  bad  food,  bad  water  or  by  breathing  bad 
air,  depresses  the  general  level  of  factory  cheese.  On  the  other  hand 
there  is  the  advantage  of  subjecting  a  large  amount  of  milk  to  the  skill 
of  a  single  expert  by  which  uniformity  and  high  average  quality  are 
rendered  possible,  and  the  work  done  at  the  lowest  cost.  These  are 
great  advantages,  but  they  are  not  always  fully  availed  of. 

In  reviewing  our  systems  of  cheesemaking;  I  propose  to  notice  a 
few  of  the  points  in  which  we  fail  Cheesemakers  in  the  States,  and 
in  Canada  and  in  England,  are  quite  uniform  and  consistent  in  the  prep- 
aration of  milk  for  receiving  rennet.  They  follow  a  very  common  rule 
of  making  cheese  once  a  day  and  of  having  the  milk  in  a  condition  as 
nearly  uniform  as  possible,  and  at  a  temperature  between  80°  and 
90°  when  the  rennet  is  applied,  and  use  a  strength  of  rennet  that  will 
produce  a  good  coagulation  in  an  average  of  about  forty -five  minutes. 
This  would  all  be  legitimate  enough  if  the  rennet  was  rightly  prepared 
and  sweet.  But  here  is  where  a  great  many  American  cheesemakers 
go  astray.  They  soak  their  rennets  in  whey,  always  a  stale  product 
in  its  best  state,  and  often  badly  warped  by  infection  from  bad  milk, 
and  generally  sour  and  frequently  in  a  state  of  putrefaction  before  it 
gets  into  the  milk.  Bad  rennet,  though  it  may  not  entirely  spoil  the 
cheese,  always  warps  its  flavor  and  affects  its  curing  and  keeping. 
Damage  to  the  amount  of  hundreds  and  hundreds  of  thousands  of 
dollars  has  been  done  to  the  cheese  of  this  country  by  the  use  of  whey 
in  the  preparation  of  rennet,  for  which  there  was  never  the  slightest 
necessity  nor  even  excuse.  It  is  easier  and  safer  to  prepare  rennet 
without  whey  than  with  it — easier  to  have  it  sweet  and  sound  than  to 
have  it  stale  and  sour.  The  best,  the  safest  and  easiest  way  to  pre- 
pare rennets  is  to  soak  them  in  a  supersaturated  brine  made  by  put- 
ting into  water  that  has  been  boiled  and  cooled  a  little  more  pure  salt 
than  the  water  will  dissolve,  using  stone  jars  to  do  the  soaking  in.  It 
will  only  be  necessary  for  the  maker  to  see  that  the  rennet  skins  are 
kept  under  brine  and  that  the  brine  is  often  stirred  to  prevent  the 
animal  matter  that  soaks  out,  from  rising  to  the  surface  and  spoiling 
by  being  too  long  exposed  to  the  air. 

I  do  not  know  how  it  is  in  Crawford  county  now,  but  the  last  time 
I  traveled  among  her  factcJl-ies  I  think  it  safe  to  say  that  more  than 
every  other  maker  was  soaking  his  rennets  in  whey  to  the  great  detri- 
ment of  his  cheese.  The  practice  was  then  just  as  common  in  Canada 
as  in  the  States,  and  if  any  different,  even  more  so,  but  since  the 
cheese-producing  districts  have  been  traveled  three  or  four  times  over 
by  public  instructors  they  have  so  far  discouraged  the  use  of  whey 
that  it  has  been  pretty  much  abandoned  and  brine  soaking  or  rennet 
extract  has  taken  its  place. 

The  English  cheesemakers  are  much  more  particular  in  the  matter  ' 
of  rennet  than  ours  are.    I  traveled  a  month  in  England  among  the 
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factories  and  farm  dairies  and  never  saw  a  case  of  bad  rennet  in  the 
time.  All  I  saw  amiss  in  respect  to  rennet  was  a  sample  of  poorly 
made  extract  in  one  of  the  factories.  Cases  of  faulty  rennet  may 
exist  there.  Very  likely  they  do.  I  was  told  that  they  occur  quite 
frequently  in  Scotland.  I  do  not  know  as  to  that  as  I  did  not  go  there. 
But  judging  from  what  I  saw  in  England  I  think  the  dairymaids  en- 
titled to  credit  for  their  neatness  and  care  in  the  preparation  of  ren- 
net. Their  skill  in  this  respect  contributes  much  to  the  excellence  of 
English  cheese.  I  think  the  use  of  whey  in  the  preparation  of  rennet 
is  diminishing  in  this  country  slowly — I  hope  so,  at  any  rate — and 
that  rennet  extract  is  gradually  taking  its  place.  Being  preferred  by 
reason  of  its  greater  convenience,  its  own  strength  and  its  greater 
cleanliness,  its  cost  now  not  varying  much  from  the  cost  of  rennets. 
A  change  from  whey  to  almost  anything  else  would  be  an  improve- 
ment. 

In  regard  to  cutting  curds,  heating  them  and  stirring  them  while 
heating  and  manipulating  them  up  to  the  time  of  getting  them  out  of 
the  whey,  there  is  veiy  little  occ^ion  for  criticism.  This  part  of  the 
work  is  usually  done  in  a  fairly  skillful  manner.  The  same  rule  ob- 
tains at  home  and  abroad  of  cutting  the  curd  into  half  inch  cubes 
when  it  will  break  with  a  clean  fracture  before  the  finger  as  it  is 
passed  slowly  through  the  curd. 

The  modes  of  heating  and  stirring  the  curds,  as  practiced  in  our 
factories  till  they  are  considered  fit  to  be  separated  from  the  whey, 
are  not  exactly  uniform,  but  they  are  well  enough  perlbrmed.  When 
it  comes  to  the  point  of  separating  the  curd  from  the  whey  and  de- 
ciding upon  the  treatment  it  shall  afterward  receive,  practices  difler 
radically  and  make  wide  differences*  in  the  quality  of  cheese.  Prob- 
ably in  nine-tenths  of  the  factories  of  the'  United  States,  and  in  more 
than  one-half  of  the  factories  in  Canada,  the  curds  are  permitted  to 
lie  in  the  whey  till  the  whey  is  distinctly  sour — in  other  words,  till 
they  will  respond  to  the  hot-iron  test.  This  practice  makes  easy  work 
for  the  cheesemaker,  for  as  soon  as  his  curds  are  out  of  the  whey  and 
drained  and  a  little  cooled,  he  can  salt  them  and  put  them  to  press 
with  a  fair  assurance  of  having  cheese  of  uniform  quality,  that  will 
stand  the  exposure  of  imperfect  curing  rooms  in  which  the  heat  runs 
from  50°  to  90°,  and  of  standing  the  hardships  of  commerce,  and  of 
finding  a  ready  purchaser  at  a  fair  price,  generally  corresponding  to 
the  quotations  by  cable.  Besides  the  general  merit  already  noticed, 
cheese  thus  made  has  the  special  merit  of  being  solid  in  texture,  hard 
and  firm  in  consistency,  freedom  from  huffing,  and  consequently  very 
sure  of  keeping  in  shape. 

The  demerits  of  this  process  are  that  the  cheese  is  too  dry  and  too 
hard  to  please  the  taste  either  of  American  or  foreign  consumers.  It 
.  lacks  fine  flavor,  is  mealy  instead  of  being  silky  in  texture,  and  is  so 
difficult  of  solution  and  of  digestion  that  only  the  strongest  class  of 
stomachs  can  safely  use  it.  It  is  further  defective  in  the  fact  that  it 
fails  in  dealing  with  milk  which  is  in  any  way  abnormal.  If  the  milk 
is  in  perfect  condition,  and  the  souring  is  not  too  deep,  a  fine  cheese 
may  result,  but  if  the  milk  in  any  way  varies  from  its  normal  condi- 
tion, as  it  often  does  from  variations  in  the  food  and  health  and  usage 
of  the  cows,  or  is  strong  smelling,  or  more  gasy  than  usual,  it  is  very 
sure  to  go  wrong  in  some  way.  The  curds  will  float,  or  the  cheese 
leak,  or  hufi*,  or  stink,  or  have  a  disagreeable  odor  or  flavor,  or  be 
short  lived. 
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By  leaving  curd  in  whey  until  it  is  sour,  the  whey,  according  to  the 
degree  of  its  acidity,  dissolves  the  mineral  matters  out  of  the  curd, 
thereby  rendering  the  cheese  an  imperfect  food.  The  saline  constitu- 
ents of  our  food  are  just  as  important  as  the  flesh-forming  or  heat-pro- 
ducing parts.  They  are  necessary  for  building  up  the  bony  structure 
and  teeth.  They  enter  into  the  cartilages,  tissues  and  fluids  of  the 
body.  Blood  will  not  form  without  them.  If  the  saline  parts  of  that 
life-sustaining  fluid  were  to  be  withdrawn  from  it,  it  would  thicken  and 
stagnate  in  our  veins  and  terminate  life.  It  is  just  as  much  of  a  rob- 
bery to  the  cheese  to  dissolve  out  the  mineral  matters  of  the  curd  and 
pass  them  ofi^  in  the  whey,  as  it  would  be  to  take  the  cream  from  the 
milk  for  making  butter. 

The  system  of  cheesemaking  I  have  described  is  what  is  known  as 
the  acid  process,  in  distinction  from  the  sweet  practice  or  practice  of 
separating  the  curd  and  whey  while  sweet.  It  has  changed  materially 
within  the  last  eight  or  ten  years.  The  curd  is  now  often  taken  from 
the  whey  at  a  much  earlier  stage — often  when  acidity  is  barely  appar- 
ent— and  the  curd  stirred  in  the  sink  or  vat  to  cause  it  to  advance  to 
about  the  same  stage  of  maturity  before  pressing  that  it  would  have 
acquired  if  left  longer  in  the  whey.  This  gradual  change  has  worked 
a  great  improvement  in  the  general  character  of  American  factory 
cheese,  but  there  is  a  wide  chance  for  improvement  open  yet. 

The  English  Cheddar  process,  the  leading  characteristics  of  which  I 
have  already  pointed  out,  and  a  modification  of  which  I  have  urged 
upon  the  dairymen  of  Canada  and  the  States,  may  very  properly,  in 
this  connection,  be  contrasted  with  the  acid  process  which  the  great 
majority  of  cheesemakers  at  this  date  are  still  pursuing. 

The  genuine  English  Cheddar  process  which  is,  to  some  extent,  in 
use  in  this  country,  is  in  a  measure  at  least,  an  acid  process.  The  ulti- 
mate aim  of  the  great  advocate  and  teacher  of  that  process,  Mr.  Joseph 
Harding,  of  Marksbury,  England,  was  to  sour  the  curd  before  salting 
it  and  putting  it  to  press.  He  took  the  curd  from  the  whey  while  ap- 
parently sweet,  but  to  bring  on  acid  the  sooner,  he  is  reported  to 
have  added  sour  whey  to  his  sweet  milk,  when  he  added  the  rennet 
for. coagulating  it.  By  this  means  less  time  was  required  to  keep  the 
sweet  curd  packed  in  the  vat  or  sink  to  induce  the  acidity  he  deemed 
important  before  pressing.  The  cheese  made  by  Harding's  process 
was  generally  excellent,  but  the  reasons  he  assigned  for  the  process 
are  questionable.  He  proceeded  with  the  idea  that  acidity  was  the 
active  and  controlling  agent  in  converting  curd  into  cheese,  and  he 
employed  artificial  means  to  bring  it  on  when  natural  means  did  not 
develop  it  within  the  time  he  thought  it  should  be  present.  The  great 
body  of  American  cheesemakeis  are  to-day  in  accord  with  this  idea, 
and  the  same  view  prevails  to  a  large  extent  in  England.  My  view, 
on  the  contrary,  is  that  the  conversion  of  curd  into  cheese,  as  well  as 
the  conversion  of  milk  into  curd,  is  efl'ected  by  rennet  as  the  controll- 
ing cause,  and  I  direct  the  manipulations  of  manufacture  with  this 
end  in  view.  Having  found  that  lactic  acid — the  acid  in  sour  milk 
and  whey — counteracted  the  action  of  rennet,  I  have  opposed  treating 
sweet  milk  with  sour  whey  to  make  it  work  fast,  and  most  pointedly 
oppose  allowing  the  curd  to  lie  in  the  whey  till  the  latter  was  sour 
for  reasons  already  indicated.  In  the  treatment  of  the  curd  after  it  is 
out  of  the  whey,  I  have  followed  very  closely  the  Cheddar  process  in 
maturing  the  curd  for  the  press,  with  this  diff"erence,  that  I  was  not 
quite  so  particular  about  waiting  for  acid  before  pressing. 
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It  was  this  procesB  which  I  undertook  to  introduce  into  Crawford 
county  in  1878  and  1879,  with  not  a  very  flattering  success,  and  which, 
with  a  very  satisfactory  success,  I  did  introduce  into  Canada  in  the 
year  last  named,  and  which  every  public  instructor  who  has  succeeded 
me  in  the  Dominion  has  followed  and  taught  until  about  one-third  of 
the  Canadian  product  is  made  on  this  plan.  With  the  result  of  mak- 
ing such  an  improvement  in  the  quality  of  Canadian  cheese  as  to 
raise  its  reputation  from  an  inferior  position  to  one  which  gives  it  a 
decided  preference  to  the  cheese  of  the  United  States  in  the  markets 
of  the  world.  While  in  Liverpool  and  London  last  June,  the  average 
price  of  States  cheese  was  forty  to  forty-two  shillings  sterling,  while 
Canadian  cheese,  of  the  make  described,  commanded  forty-eight 
to  fifty  shillings.  The  superiority  of  Canadian  as  compared  with 
States  cheese  was  everywhere  conceded.  There  is,  however,  con- 
siderable cheese  still  made  in  Canada  on  the  strict  acid  plan  of  sour- 
ing curds  in  the  whey,  and  salting  and  pressing  at  once,  or  as  soon  as 
sufficiently  drained  and  cooled.  But  where  drawing  sweet  has  not 
yet  been  introduced,  the  more  general  custom  is  to  draw  the  whey  at 
the  first  approach  of  acidity,  when  the  curd  will  spin  on  a  hot  iron, 
say  one-fourth  of  an  inch,  and  to  hold  the  curd  in  the  vat  or  sink  for 
a  while  till  the  hot-iron  test  becomes  more  pronounced.  This  is  a 
decided  improvement  over  the  old  acid  process  of  souring  distinctly 
in  the  whey. 

All  of  the  Canadian  cheese  is  made  in  one  or  the  other  of  these 
modes.  While  Canadian  cheese  varies  considerably  in  size  and  quality, 
the  whole  make  of  the  Dominion  may  be  reckoned  as  but  one  varietv 
of  staple  cheese  for  export.  There  is  no  fancy  cheese  made  worth 
mentioning. 

In  the  United  States  it  is  a  little  diflferent.  Though  not  in  a  very 
large  way,  a  variety  of  sorts  is  made.  In  Ohio  a  soft,  broad,  thin 
cheese  is  made  for  local  consumption,  resembling  somewhat  the 
Gruyere  of  Switzerland  in  form  and  size,  but  is  generally  softer  than 
the  true  Swiss.  Its  manufacture  borders  upon  the  acid  process,  but 
less  so  than  formerly,  and  the  make  has  been  improved  by  the  gradual 
change  toward  drawing  the  whey  entirely  sweet.  A  further  improve- 
ment might  be  made  by  pressing  it  in  smaller  hoops  and  retaining  its 
present  thickness,  as  the  cheese  would  be  so  much  more  convenient 
for  handling  and  cutting.  As  it  is,  it  has  established  a  permanent 
reputation  and  is  in  fact  much  better  adapted  to  the  American  taste 
than  the  hard  and  dry  cheese  of  the  full  acid  make,  and  finds  a  ready 
market  for  domestic  consumption,  none  of  it  being  exported.  It  is 
made  to  the  extent  of  several  millions  and  is  known  as  the  "Ohio 
flats." 

There  is  also  made,  chiefly  in  northern  New  York,  but  in  a  small 
way  in  several  other  States,  in  all  perhaps  six  to  eight  million  pounds 
annually,  of  Limburger  cheese,  all  of  which,  like  the  Ohio  flats,  is 
consumed  in  the  United  States.  Its  manufacture  is  begun  and  con- 
tinued in  the  same  way  as  Cheddar  cheese  till  it  comes  to  the  scald- 
ing. Less  rennet  is  used  and  less  heating  the  curd  is  done  than  in  the 
make  of  common  cheese.  The  curd  is  taken  from  the  whey  while 
soft  and  full  of  moisture  and  placed  in  molds  to  drain.  In  due  time 
it  is  salted  by  rubbing  salt  on  the  outside  of  the  brick -shaped  blocks 
of  cheese,  but  is  never  pressed.  The  curing  is  done  in  a  cool  damp 
place,  and  is  effected  by  the  combined  action  of  rennet  and  ferment- 
ation, in  which  the  latter  takes  the  lead.    It  acquires  a  decided  odor. 
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generally  loathsome  to  the  uninitiated,  bat  for  those  accustomed  to 
its  use  it  is  a  palatable  and  wholesome  cheese  and  gives  a  good  return 
for  the  milk  employed  in  its  manufacture. 

Then  we  have  a  little  of  the  American  Switzer  Kase,  or  Gruyere,  a 
good  imitation  of  the  genuine  Swiss  cheese.  In  form  the  cheeses  are 
broad  and  thin  and  rather  soft  in  texture.  The  manufacture  begins 
the  same  as  with  common  cheese  and  so  continues  up  to  the  time  of 
the  so-called  scalding,  which  is  considerably  higher  than  for  common 
cheese.  In  Switzerland,  scalding  as  hi£:h  as  one  hundred  and  twenty 
degrees  to  one  hundred  and  forty-five  degrees  is  reported.  The  curds 
are  pressed  while  soft,  sweet  and  hot,  and  without  salting,  in 
order  to  fill  the  meat  of  the  cheese  with  well  developed  gas  holes, 
which  is  deemed  an  essential  characteristic  of  the  cheese.  It  is  salted 
after  pressing  by  rubbing  salt  on  the  outside.  When  well  cured  it  is 
a  fine  cheese — rich  and  plastic  in  texture,  palatable,  and  wholesome 
by  reason  of  its  easy  digestion.  The  whole  of  the  cheese  so  made 
goes  into  domestic  consumption.  It  is  one  of  the  oldest  varieties  of 
cheese,  known  to  the  civilized  world,  being  many  centuries  old.  It 
has  been  a  leading  article  of  export  from  Switzerland  for  many  hun- 
dred years.  It  has  probably  had  a  broader  distribution  and  is  better 
known,  and  has  pleased  more  palates  than  any  other  variety  of  cheese 
now  known.  It  may  be  worth  noting  that  this  famous  cheese  is 
strictly  a  sweet  curd  cheese — acid  not  being  allowed  to  appear  in  any 
stage  of  its'  manufacture.  Then  we  have  a  few  varieties  of  fancy 
cheese  made  in  imitation  of  European  varieties,  for  the  use  of  Euro- 
pean immigrants  who  bring  their  foreign  preferences  with  them — 
preferences  which,  for  the  most  part,  are  better  supplied  by  importa- 
tion from  the  localities  the  immigrants  have  left  than  by  manufacture 
here.  To  satisfy  the  tastes  of  our  adopted  citizens,  besides  similar 
cheese  made  here,  about  six  million  pounds  of  what  may  be  styled 
fancy  cheese  are  annually  imported. 


Statistics  relating  to  the  dairy  have  not  been  as  carefully  collected 
in  England  as  in  the  United  States,  but  according  to  the  estimates  of 
Professor  J.  P.  Sheldon,  the  total  make  of  cheese  in  England  is  about 
the  same  as  ours.  English  cheese  is  made  almost  entirely  in  dairies, 
there  being,  as  I  was  told,  only  about  eighty  factories  in  England, 
while  American  cheese  is  made  almost  entirely  in  factories,  there 
being  in  the  United  States  and  Canada  from  eight  thousand  to  ten 
thousand  factories.  English  cheese  of  the  same  variety  is  less  uni- 
form than  American,  but  judging  from  what  I  saw  it  averages  quite 
as  well. 

There  are  more  varieties  of  cheese  in  England  than  with  us.  Almost 
every  other  county  has  a  variety  of  cheese  bearing  its  name,  and  gen- 
erally the  different  kinds  of  cheese  take  the  name  of  the  locality  or 
county  in  which  each  originated  or  is  chiefly  made,  as  Cheddar,  Stil- 
ten,  Dorset,  Leicestershire,  Devonshire,  Gloustershire,  Wiltshire,  Der- 
byshire, and  so  on,  each  varying  a  little  in  the  mode  of  manufacture 
or  in  form  or  size.  In  substantial  characteristics  the  different  sorts  of 
English  cheese  often  have  much  in  common.  Judging  from  what  I 
saw  in  the  districts  in  which  I  traveled,  the  Cheddar,  as  with  us,  ap- 
peared to  be  leading  variety.  It  originated  in  the  south  of  England, 
but  is  now  made  in  almost  every  part  of  England,  and  very  largely 
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in  Scotland.  Its  manufacture  has  been  already  described  and  need 
not  be  repeated,  but  I  may  remark  that  there  is  less  acid  used  in  Eng- 
land than  in  American  Cheddar  cheese  makinp:.  Another  leading 
variety  of  cheese  in  England  is  the  Cheshire.  It  is  an  old  sort  and 
l^as  for  a  long  time  been  a  popular  cheese.  In  texture  it  is  soft  and  rich 
and  when  skillfully  made  is  delicious  in  flavor.  The  cheese  in  some 
of  the  dairies  I  visited  was  the  finest  of  any  I  saw  in  England  and 
brought  the  highest  price.  In  a  considerable  number  of  dairies  I  saw 
sixty-five  shillings  a  hundred  paid  to  the  farmers  for  their  cheese  de- 
livered to  the  nearest  station  without  boxing,  in  the  month  of  June 
for  cheese  thirty  days  old,  equal  to  about  fourteen  cents  a  pound, 
while  American  cheese  was  selling  in  Liverpool  and  London  at  forty 
shillings  a  hundred  or  eight  and  a-half  cents  a  pound,  and  netting  our 
farmers  about  seven  cents.  Some  of  the  Cheshire  cheese  brought  the 
farmers  only  fifty  shillings. 


I  made  the  following  notes  of  the  work  in  a  Cheshire  cheese  dairy 
in  Shropshire,  adjoining  Cheshire,  which  sold  for  sixty-five  shillings. 

Cheese  made  once  a  day  from  thirty  cows;  night's  milk  set  in  cheese 
vat  and  kept  at  65°  to  70° ;  some  set  in  crocks  or  pans ;  rennet  applied 
at  81°,  and  vat  covered  ;  curd  ready  to  cut  in  one  to  one  and  one-fourth 
hours,  and  cut,  as  in  American  factories,  into  one-half  inch  cubes;  set- 
tled one-half  hour,  and  then  whey  run  olf;  dipped  at  once  into  a 
drainer  with  slatted  bottom  covered  with  cloth,  the  edges  of  cloth 
drawn  up  over  the  curd  and  weight  laid  on  to  hasten  separation  of 
whey,  the  position  of  the  curd  changed  occasionally  by  drawing  up 
the  corners  of  the  cloth  and  readjusting  the  weight. 

When  firm  enough,  in  about  two  hours,  the  curd  is  broken  fine  and 
salted,  two  and  one-fourth  pounds  salt  to  one  hundred  pounds  curd. 
Put  into  hoops  in  a  press  cloth,  and  set  in  an  oven  at  60°  till  next  day, 
turned  once  in  the  time ;  ne.xt  day  put  to  press  under  one  thousand 
pounds  pressure  and  pressed  five  days,  or  so  long  as  the  cloths  which 
are  changed  daily  will  become  damp. 

The  curd  was  often  perfectly  sweet  after  remaining  in  the  oven  at 
80°  twenty-two  hours.  I  think  twenty-five  per  cent,  less  rennet  is 
used  in  making  Cheshire  cheese  than  in  making  Cheddar  in  America, 
often  curding  in  one  and  one-quarter  hours.  Cheeses  were  pressed 
in  fifteen-inch  hoops,  and  weigh  about  thirty  pounds,  but  in  diflFerent 
dairies  they  differ  greatly  in  form  and  weijziht.  It  was  thought  milk 
set  in  crocks  or  pans  in  a  cool  place  kept  the  night's  milk  too  sweet  to 
make  best  cheese.  In  some  dairies  no  drainer  is  used.  Curd  is-drained 
in  the  vat  and  ground  with  a  curd  mill.  Two  to  four  cheeses  are 
pressed  in  one  upright  press. 

The  setting  and  salting  are  very  irregular  in  different  dairies.  Set- 
ting occurs  at  70°  to  94°,  and  salting  varies  from  two  to  four  and  one- 
half  pounds  to  one  hundred  pounds  of  curd.  This  difference  is  chiefly 
due  to  difference  of  whey  in  the  curd.  In  some  cases  a  part  of  the 
salt  is  put  on  when  the  curd  is  first  put  to  draining,  the  rest  when 
ground  or  broken  up.  Some  put  a  little  salt  in  the  milk,  but  I  saw 
nothing  of  this. 

Some  put  the  curd  in  the  oven  tied  in  a  cheese  cloth  with  a  weight 
on  it,  and  grind  and  salt  next  day  when  taken  from  the  oven  to  be  put 
to  press.  Nearly  every  Cheshire  cheesemaker  makes  butter  from  the 
whey,  which  sells  at  eight  pence,  or  sixteen  cents  a  pound,  generally 
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bartered  for  groceries.  This  dairy  of  thirty  cows  made  ten  pounds  a 
week,  which  is  less  than  the  average  yield ;  some  get  a  pound  a  week 
from  each  cow.  It  was  generally  nice,  and  many  farmers  used  it  on 
their  tables. 

Derby  Cheese. 

Another  popular  variety  is  known  as  the  Derby  cheese,  so  called 
probably,  because  largely  made  in  Derbyshire  and  vicinity.  I  made 
the  following  notes  of  its  manufacture  : 

Night's  milk,  skimmed ;  night  and  morning's  milk  mixed  and  set 
at  80°,  made  once  daily,  sometimes  twice  daily,  enough  rennet  to  co- 
agulate in  an  hour;  cut  into  half-inch  cubes  or  carefully  broken; 
when  the  great  bulk  of  whey  is  separated  the  curd  is  put  into  hoops 
and  lightly  pressed  to  help  get  the  whey  out  of  the  way,  then  taken 
from  the  hoop,  cut  into  chunks  and  repressed,  repeated  till  the  whey 
is  about  all  out,  then  ground  and  pressed  two  or  three  days,  and  salt 
applied  to  the  outside  of  the  cheese. 

No  artificial  heat  is  applied  after  setting — curd  pressed  perfectly 
sweet.  Acid  may  or  may  not  occur  before  salting.  The  cheese  is 
pressed  in  fiiteen  incli  hoop  and  weighs  thirty  pounds.  Noted  im- 
provement in  Derby  cheese  by  keeping  over  a  little  unsalted  curd 
to  be  mixed  with  the  next  day's  cheese. 

Leioesterj  Oheeee. 

Professor  J.  P.  Sheldon  describes  the  usual  method  of  making 
Leicester  cheese  as  follows :  "  In  spring  and  autumn  the  temperature 
of  the  milk  when  set  for  coagulation  is  80°  to  84°,  but  in  summer  not 
higher  than  76°  to  78°,  and  sufficient  rennet  is  added  to  cause  coagu- 
lation in  about  an  hour  and  a  quarter,  more  or  less.  The  curd  is  then 
slowly  and  carefully  broken  down,  so  as  not  to  bruise  it,  and  liberate 
the  butter,  and  after  the  curd  has  had  time  to  settle  down  to  the 
bottom  of  the  vat,  a  process  that  generally  takes  about  twenty  min- 
utes. The  whey  is  either  ladled  off  or  run  through  a  tap  in  the  bottom 
of  the  cheese-pan.  if  it  has  a  tap.  In  very  cold  weather  the  whey  and 
curd  are  in  some  cases  heated  up  to  80°  or  84°,  after  the  curd  is 
broken.  The  curd  is  then  gathered  into  a  cloth,  is  pressed  and  broken 
several  times  until  the  whey  is  removed,  and  before  it  is  finally  vatted 
for  the  press,  about  two  to  four  ounces  of  salt  are  mixed  with  the  curd 
of  each  forty  pound  of  cheese,  in  order  to  make  sure  that  it  is  cured. 
The  cheese  is  after  a  time  turned  and  dry-clotlied,  and  when  it  has 
been  twenty-four  hours  in  the  press,  is  well  salted  on  the  outside^  a 
process  tliat  is  repeated  each  day  for  four  or  five  days;  the  cheese  is 
then  well  washed  in  warm  whey  or  greasy  water,  and  put  on  the  shelf 
to  dry.  The  ripening  takes  usually  six  or  eight  months,  and  a  fine 
quality,  well-made  Leicester  cheese,  improves  by  keeping  twelve 
months.  *  *  *  *  The  quality  of  a  fine  Leicester  cheese  is  always 
very  superior;  the  flavor  is  rich,  clean,  full  and  nutty.  The  texture 
is  firm  Avithout  being  close  or  dry,  flaky  rather  than  waxy,  and  moist, 
as  opposed  to  wet,  it  is  a  very  '  meaty'  cheese  and  rich,  and  the  flavor 
left  on  the  palate  is  very  agreeable." 

I  visited  a  few  of  the  cheese  factories  and  found  the  manufacture 
similar  to  our  acid  process,  but  the  cheese  is  not  so  hard  and  dry  as 
ours.  In  others  I  found  the  work  done  by  the  Cheddar  process,  Avith 
the  whey  drawn  sweet,  but  pressed  Derby  shaped,  thirty-pound  of 
cheese  in  a  fifteen-inch  hoop,  instead  of  pressing  them  thick,  as  we  do. 
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In  looking  over  the  cheese  of  England  it  was  a  very  noticeable  fact 
that  the  average  make  of  the  country,  and  especially  of  the  highest 
priced  cheese,  was  decidedly  soft  as  compared  with  American  factory 
cheese.  In  the  old  Longford  factory,  the  first  one  built  in  England, 
cheese  is  still  made  by  the  acid  process  then  introduced  by  the  Ameri- 
can maker,  but  it  is  as  eoft  as  the  Ohio  flats  and  appeared  very  much 
like  them.  It  was  then  selling  (in  June)  at  forty-five  shillings  with- 
out boxing.  In  Lord  Vernon's  factory  at  Sudbury — the  site  of  the 
Sudbury  Dairy  School,  the  whey  was  drawn  sweet  and  curd  ripened  in 
the  vat,  packed  and  ground — in  the  same  way  I  Imve  recomended,  ex- 
cept that  more  moisture  was  left  in  the  curd  than  I  have  advised, 
making  the  cheese  what  Crawford  county  factory  men  whould  call  de- 
cidedly soft,  but  still  it  sold  at  from  forty -five  to  fifty  shillings  a  hun- 
dred— mostly  at  the  latter  figure.  It  cured  quickly,  appeared  rich  and 
had  a  mild,  clean  and  agreeable  flavor.  The  pupils  in  the  school  were 
taught  to  make  such  cheese.  The  Stilton  and  other  varieties  of  cheese 
which  I  saw  made  were  also  soft. 

In  observing  the  characteristics  of  English  cheese  as  compared  with 
American,  which  I  did  very  carefully  and  with  a  deep  interest.  I  was 
forced  to  the  conclusion  that  the  English  taste  did  not  differ  materially 
from  our  own,  that  if  we  offered  them  cheese  which  would  suit  our 
own  palates  we  should  suit  theirs  equally  as  well.  Nowhere  did  I 
find  anybody  making  the  hard,  dry,  sour,  mealy  cheese,  like  that 
turned  out  from  so  many  of  our  factories,  and  when  it  is  sent  there 
from  this  side,  it  invariably  goes  at  a  discount  as  compared  with  the 
softer  English  factory  cheese,  though  it  may  outsell  some  of  the  poorly 
made  dairy  cheese. 

The  plain  fact  is,  the  dealers  who  have  been  profuse  with  their  in- 
structions in  regard  to  how  cheese  should  be  made,  have  instructed 
makers  wrongfully  when  they  have  insisted  upon  the  necessity  of  put- 
ting on  heavy  acid,  and  they  have  misled  the  makers  to  the  infinite 
disadvantage  of  everybody  but  themselves.  Hard  cheese  is  safer  to 
handle  than  soft  cheese  as  the  latter  is  easier  broken  by  accidents,  but 
the  danger  is  small  even  with  cheese  quite  soft.  The  dealers  who 
have  done  so  much  mischief  may  be  honest  in  their  errors,  perhaps 
they  are.  We  are  bound  to  regard  them  charitably,  but  men  who  give 
advice  afi'ecting  the  welfare  of  others  ought  to  know  what  they  are 
talking  about. 

But  the  dealers  are  not  the  only  ones  at  fault  in  this  matter  of  sour 
cheese.  Those  who  build  cheese  factories  and  make  cheese  often  have 
their  hands  stained  with  the  blood  of  the  innocent.  The  way  the  stain 
comes  round  is  about  as  follows  : 

At  a  centre  where  milk  enough  to  pay  for  making  it  into  cheese  can 
be  collected,  a  company,  or  a  single  proprietor,  builds  a  factory  and 
equips  it  with  the  labor-saving  apparatus  necessary  to  making  cheese 
at  the  least  cost.  The  margin  for  profit  is  small  and  he  builds  cheaply. 
Both  the  make  room  and  the  curing  room  are  so  cheaply  sided  and 
open  as  to  feel  all  the  variations  of  the  outside  air.  If  he  attempts  to 
make  Cheddar  cheese  in  such  a  place  he  gets  along  all  right  if  the 
weather  is  warm,  so  that  his  curd  which  has  been  dipped  sweet  can 
be  kept  warm  till  it  ripens  enough  to  remain  firm  in  the  curing  room, 
but  if  the  weather  is  cold  the  sweet  curd  will  chill  and  fail  to  ripen 
and  after  fussing  with  it  all  day  he  puts  it  to  press  green  and  full  of 
moisture  and  in  this  condition  it  goes  into  the  open  curing  room,  arid 
so  long  as  it  remains  cold  his  soft  cheese  gets  along  aU  rigbt,l3ut  when 
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the  weather  changes  and  the  mercury  runs  up  to  95°  inside  the  room, 
his  green  cheese  swells  and  bloats  like  a  pufF  ball  and  soon  goes  off 
flavor  and  spoils,  and  the  conclusion  is  reached  that  Cheddar  cheese  is 

no  good"  and  it  is  abandoned,  and  the  maker  resorts  to  the  acid 
process  for  safety.  He  now  leaves  the  curd  in  the  whey  till  it  is  sour. 
This  makes  a  thorough  separation  of  moisture,  hardens  the  curd  and 
kills  the  rennet  in  the  curd  to  an  extent  that  makes  the  curing  so  slow 
that  nothing  can  disturb  the  cheese,  whether  the  temperature  be  50° 
or  100°,  and  it  calls  for  the  least  labor. 

Had  the  curing  room  been  such  that  it  could  have  been  kept  at  a 
sufficiently  low  and  even  temperature  the  green  cheddar  curd  might 
easily  have  cured  into  a  strictly  fancy  cheese. 

If  the  milk  is  all  right  and  the  curing  room  is  all  right,  the  curd 
may  lie  in  the  whey  as  long  as  it  can  and  remain  sweet  and  then  be 
drained  and  salted  and  put  to  press  at  once  without  souring  or  ched- 
daring  and  come  out  a  fancy  cheese  in  due  time.  AVhen  the  milk  and 
curing  room  are  right,  neither  souring  nor  cheddaring  before  pressing 
is  a  necessity.  The  cheese  of  the  world  proves  this.  It  is  safe  to  say 
that  nineteen-twentieths  of  the  cheese  made  in  the  civilized  world 
is  separated  from  the  whey  and  pressed  sweet  and  without  any  ex- 
tended maturity. 

But  in  cheese  factory  practice,  when  from  any  cause  the  milk  be- 
comes faulty,  as  when  it  becomes  filled  with  odor  in  being  transported 
to  the  factory,  or  from  other  cause,  or  contains  other  foreign  odors, 
such  as  the  odor  of  onions,  turnips,  cabbages  or  other  strong-scented 
herbage,  they  can  only  be  removed  by  airing  the  curd  while  warm 
and  sweet.  If  they  remain  in  the  curd  till  it  sours  they  cannot  be  re- 
moved. The  acid  will  take  them  up  and  hide  them  for  a  time,  but 
after  a  while  the  acid  will  decompose  and  set  the  odors  free  and  they 
reappear  in  the  cheese  to  its  injury  or  ruin.  So  much  of  the  milk 
which  goes  to  the  cheese  factories  is  in  some  way  faulty  that  the  safest 
way  is  to  have  a  warm  make  room  and  cheddar  every  day.  Thus  it  is 
clear  that  acidifying  the  curd  is  not  a  necessity  in  cheese-making,  and 
that  our  use  of  it  in  our  factory  practice,  is  only  paying  the  pen- 
alty for  having  faulty  curing  rooms. 


THE  PLAGUES  OP  THE  PARM  AND  THEIR  REMEDY. 


This  ought  to  be  an  interesting  subject  to  present  to  a  meeting  of 
farmers.  They  are  very  numerous  and  ought  to  be  attended  to  with 
vigilance  and  a  determination  to  either  exterminate  them  from  his 
premises  or  fetter  them  so  they  may  do  the  least  harm  possible,  no 
matter  in  what  form  they  may  show  themselves,  and  they  will  quite 
often  bob-up  their  hydra  heads  where  you  are  least  expecting  them. 
I  hardly  know  where  to  commence  an  attack,  as  they  are  so  numerous 
and  so  varied  in  different  localities,  but  there  are  enough  in  common, 
that  are  interfering  with  our  profits  of  honest  toil  and  effbrts  to  meet 
our  engagements,  to  live  the  lives  of  honest  men  by  being  able  to  pay 
our  deb4s  and  have  a  little  left  for  the  showers  an(l  the  sleets  of  old 
age,  when  if  we  wish  to  be  respected,  we  must  be  entirely  ioVvent 
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The  misfortune  of  fires,  storms,  floods,  cyclones,  lightning,  pro- 
tracted sickness,  loss  of  mind,  and  such  natural  and  accidental  calam- 
ities cannot  be  considered  plagues  that  can  be  prevented  by  vigilance, 
but  the  losses  resulting  from  their  visitation  can  be  reduced  by  in- 
surance policies,  in  reliable  companies,  containing  clauses  covering 
losses  from  nature's  outbreaks;  from  the  employment  of  regular 
physicians  who  are  honest  (if  you  can  find  any),  and  by  taking  proper 
care  of  the  cranks^  before  they  run  the  farm  to  ruin. 

To  rid  our  farms  of  the  plagues,  and  learn  the  best  remedy  to 
counteract  their  effects,  is  a  Herculean  task  to  accomplish  in  our 
short  lives,  but  one  worthy  of  mighty  efibrt,  if  we  keep  in  view  the 
good  of  our  country  in  the  years  to  come.  It  is  said  that  the  sun 
will  not  last  to  heat  and  light  the  earth  only  90,000,000  more  years 
until  it  will  wink  out.  Even  if  this  is  true  it  should  not  discourage 
many  of  us  here  present,  as  it  is  likely  to  last  as  long  as  we  will  need 
it.  We  should  let  nothing  discourage  us  in  getting  rid  of  the  plagues 
for  our  own  benefit,  that  of  our  children  and  their  children,  and  all 
future  generations,  that  they  may  bless  us  with  hymns  and  anthems 
that  will  be  pleasing  to  hear  in  our  new  homes  beyond  the  present 
scenery,  if  we  should  happen  to  have  ears  that  can  take  in  the  sound. 
At  least  let  us  do  all  we  can  while  upon  earth  to  leave  a  name  and  a 
small  heritage  for  a  monument,  that  may  prove  that  we  were  here, 
as  we  carry  nothing  with  us  but  a  coffin  and  our  grave-clothes. 


The  ones  that  can  be  controlled  or  exterminated  from  our  farms  are 
drought,  weeds,  worms  and  winged  birds,  scrub  stock,  "  fool  farmers," 
low  i)rices,  dogs  and  our  boys  and  girls,  and  if  we  should  ever  be  able 
to  outwit  all  of  them  in  their  plaguish  work,  we  will  become  a  very 
prosperous  class  in  the  race  for  winning,  and  stand  in  the  front  ranks 
in  any  community  where  style  of  dress  equipment,  is  not  considered 
the  sine  qua  non  of  an  entire  existence. 

We  will  consider  the  plagues  in  order,  andjsuggest,  as  far  as  possi- 
ble, the  remedy. 


We  cannot  control  the  clouds  in  their  blessings  of  showers,  to  make 
the  pastures  growr,  but  the  plague  can  many  times  be  avoided  by  the 
farmer  changing  the  course  of  small  streams,  and  conducting  the 
water  from  springs  to  his  fields  to  supply  the  moisture,  and  many 
farmers  are  accessible  to  waste  swamp  lands  that  can  be  ditched  and 
cleaned  up,  and  when  seeded  to  tame  grasses  will  furnish  fresh  pas- 
ture the  entire  summer,  independent  of  the  clouds,  and  twenty  five 
or  thirty  acres  of  such  land  will  accommodate,  despite  a  drought,  twice 
the  number  of  grazers  that  the  same  acreage  of  high  lands  will  feed 
with  the  average  showers  that  occur  during  a  fair  season  of  rain.  The 
remedies  are  not  accessible  to  every  farmer,  but  they  are  to  many 
more  than  take  advantage  of  them,  and  suppose  the  swamp  land  was 
five  or  even  ten  miles  away,  a  day's  drive  to  it  in  the  spring,  and  a 
day's  annoyance  in  the  fall,  to  get  the  young  stock  home  again  where 
there  would  be  a  good  supply  of  hay  in  the  mow,  that  was  cut  from 
the  former  pasture  land,  to  keep  them  through  the  winter. 

I  would  recommend  every  farmer  when  possible  to  relieve^iis  farm 
from  his  growing  stock  by  having  a  lowland  pasture. 


The  Plasnies. 


Drouffht. 
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Weeds. 


The  most  annoying  of  these  plagues  are  the  red  sorrel,  white 
daisies  and  Canada  thistles.  How  can  we  get  rid  of  them,  and  pre- 
vent their  contagious  pestilence  ?  Salt  them?  Kerosene  them ?  Pour 
burning  acid  upon  their  foul  roots  ?  Curse  them  ?  All,  or  any  of  these, 
would  be  of  little  effect.  The  remedy  is  to  plow  the  gi'ound  year  after 
year,  sowing  mammoth  clover  seed  often  enough,  and  by  plowing  it 
under,  to  secure  a  good  crop,  and  keep  on  with  drag  and  coulter,  even 
if  it  takes  years  of  patience  to  subdue  them,  rather  than  to  permit 
their  foul  growth,  steal  away  our  honest  wealth,  and  we  should 
especially  enforce  the  laws  for  their  extermination,  upon  our  negligent 
neighbors,  who  possibly  allow  them  to  grow,  thinking  they  are  posies, 
or  are  suitable  for  perfume  extracts,  wherewith  to  give  our  young 
folks  an  unnatural  odor. 


These  are  very  diflScult  plagues  to  manage,  but  we  can  do  some- 
thing to  remedy  their  ravages,  especially  their  attack  upon  our  corn- 
fields, where  they  generally  congregate  for  their  annual  "  camp-meet- 
ings." We  can  put  in  extra  seed  for  the  worms,  and  we  can  soak  the 
unplanted  kernel  in  "  coal  tar  "  in  our  attempt  to  disgust  their  appe- 
tite when  they  find  it  planted,  but  we  must  never  trust  the  ubiquitous 
crow  to  catch  the  worm,  and  Ipave  the  sprouted  germ  to  grow.  Better 
shoot  the  crows  and  give  the  worm  a  chance.  Keep  the  crows  away 
while  the  seed  is  sprouting,  and  the  blackbirds  off  when  the  crop  is 
maturing,  by  "  scare  crows,"  or  loaded  guns,  and  kill  all  you  can,  as 
I  hardly  think  any  farmed  here  would  scare  a  crow,  unless  he  would 
shoot  at  it. 


Of  all  the  plagues  of  the  farm,  perhaps  scrubs  "  should  be  con- 
sidered the  greatest,  and  yet  the  most  easily  got  rid  of,  to  a  great  ex- 
tent. The  remedy  is  easy,  and  entirely  practicable,  and  ,that  is  to 
stop  breeding  them,  and  wear  out  and  kill  off,  as  fast  as  possible,  the 
old  ones.  We  should  have  a  national  law,  prohibiting  any  scrub  " 
or  "  grade  "  male  being  used  for  stock  purposes,  after  a  certain  date, 
and  in  a  few  years  the  country  would  be  enriched  by  millions  of  ad- 
ditional wealth. 

It  might  seem  to  some  that  such  a  law  would  interfere  with  the 
rights  and  privileges  of  a  free  citizen  of  our  great  republic.  We  would 
ask,  what  prohibitory  law  now  upon  the  statute  that  does  not  limit 
his  assumed  natural  rights  ?   Can  he  raise  tobacco  and  roll  it  into 

tobys  "  or  "  two-fors  "  without  paying  a  special  tax,  which  is  largely 
prohibitory  ?  Can  he  distil  his  corn  or  rye  into  rot-gut "  and  sell  it 
without  paying  a  heavy  tax  ?  Let  him  raise  his  stock  from  scrubs  and 
grades,  and  tax  him  when  he  sells  them,  and  they  soon  will  be  num- 
Dered  among  the  plagues  that  used  to  be. 


Some  one  remarked  to  me  that  the  greatest  plague  to  the  farming 
interest  was  the  fools  that  were  trying  to  farm.  I  am  sorry  if  any. 
fool  is  in  the  farming  business,  as  but  little  foolishness  can  be  in- 
dulged in,  however  much  may  be  supported  in  the  different  trades  and 
other  i>iDfe88ion8,  as  successful  farming  means  business  up  in  the 
3  Daibymsn. 


Bugrs,  Worms  and  Birds. 
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scale,  with  but  few  opportunities Jof  taking  the  hide  off  anybody.  The 
fool  farmer  might  become  a  great  plague  if  they  should  become  nu- 
merous and  control,  or  influence,  the  intelligent  farmer,  but  as  things 
now  are  there  is  no  danger,  and  he  will  wear  out  his  existence  fooling 
with  plug  horses,  scrub  cattle,  scraggy  sheep,  long-nosed  pigs  and 
dung-hill  fowls,  with  his  fields  full  of  noxious  weeds,  his  fence  comers 
ornamented  with  briars,  and  his  cornfield  only  half  worked  because  it 
is  not grassy,"  not  knowing  that  it  is  the  frequent  stirring  of  the 
soil  that  makes  the  crop.  grow.  No  remedy  need  be  suggested,  as  it 
is  a  self-limited  plague,  and  will  pass  away  through  the  effect  of  sur- 
rounding influences. 


They  are  truly  a  very  provoking  plague  to  the  farmer,  who  toils  the 
year  through,  as  even  the  legal  holidays  are  no  play  days  for  him*,  as 
the  press  of  business  is  always  upon  him  with  its  mighty  weight. 

My  remedy  is  theoretically  correct,  but  may  not  always  be  practi- 
cable, unless  the  farmer  has  a  good  balance  credit  at  the  bank,  which 
he  should  always  have.  It  is,  never  to  sell  any  product  ofl'  the  farm 
except  for  a  price  that  will  compensate  for  the  labor  expended  and  a 
fair  interest  upon  the  money  invested  in  the  farm  and  its  appurte- 
nances. Form  combinations  in  every  county,  extending  them  by  con- 
ventions to  States,  and  by  States  to  the  whole  country,  as  do  nearly 
all  manufacturing  producers,  and  fix  your  own  prices  upon  your  pro- 
ducts. If  the  market  will  not  pay  them,  keep  the  products  until  the 
city  people  get  hungry  or  tired  walking — pack  your  butter,  pickle 
your  eggs,  garner  your  grain,  stack  your  hay,  and  when  you  do  not 
want  to  churn  any  more  milk  and  have  no  more  room  to  pack  your 
eggs,  give  a  free  festival  and  treat  your  temperance  friends  to  ice 
cream,"  and  the  "  other  fellows  "  to  egg  nog  "  and  milk  punch," 
and  you  will  get  rid  of  the  surplus,  besides  get  talked  about,  which  is 
worth  something. 


How  about  the  household  favorite,  the  "family  dog?"  I  would  no 
more  think  of  killing  a  dog  in  a  gentleman's  front  yard,  than  I  would 
of  spitting  in  his  wife's  face,  or  slapping  his  child  at  its  innocent  plays, 
but  if  1  should  see  a  dog  chasing  my  sheep,  or  know  of  one  running 
my  cattle,  1  would  try  and  scare  him  if  I  had  a  loaded  gun  by  shoot- 
ing right  at  him.  A  dog  out  of  his  place  is  a  plague,  and  should  be 
treated  as  such  by  getting  rid  of  him.  The  few  good  ones  are  not  always 
labeled  so  that  we  can  tell  them  from  the  mean  ones,  and  while  at 
times  they  have  been  faithful  guards,  and  have  done  good  service  to 
humanity  in  their  sagacious  moments,  they  have  been  known  to  spread 
hydrophobia  in  their  rabid  state.  Dogs  are  a  doubtful  benefit  to  the 
farmer,  but  as  their  usefulness  is  largely  the  result  of  proper  training, 
they  should  have  a  chance,  and  if  they  prove  of  use  they  should  be 
indulged,  otherwise  they  should  be  considered  objects  which  ought  to 
passively  submit  to  a  rest  in  '""dog  heaven,"  through  the  medium  of  a 
loaded  gun,  or  a  ration  of  beef  sandwiched  with  strychnine. 


The  little  rascals !  Are  they  to  be  considered  plagues  ?  When  they 
are  twelve  years  old  they  will  assume  to  know  as  much  as  their  re- 
spectable fathers,  although  they  may  be  forty  upon  the  cycle  of  time, 


Low  Prices. 


Doffs. 


The  Boys. 


Off.  Doc]  Pennsylvania  State  Dairymen's  Association. 


35 


and  when  the  "  young  gentleman  "  arrives  at  sixteen,  when  his  mus- 
cular development  should  make  him  useful  upon  the  farm,  he  gener- 
ally knows  entirely  too  much  to  live  homogeneously  with  his  father, 
and  becomes  a  real  plague,  but  should  he  continue  to  board  at  home 
until  he  is  twenty,  he  is  frequently  unmanagable  and  he  ought  to  be 
turned  loose,  as  he  knows  all  there  is  of  life,  and  the  "old  man"  just 
discovers  that  he  has  been  a  fool  for  several  years,  if  he  should  happen 
to  believe  the  boys  arguments. 

The  boys  I  The  boys!  The  future  cornerstones  of  not  only  our 
national  existence,  but  the  props  for  our  existence  to  carry  on  the 
farming  interest  to  success.  What  are  we  to  do  with  them?  I  would 
say  let  them  salt  and  pepper  their  own  "  hash  "  when  they  get  ugly 
and  will  not  hear  to  the  relish  of  advice.  They  are  apt  to  have  an 
aversion  to  farm  work  and  contract  a  "  professional  disease,"  or  are 
stricken  with  a  "mania"  for  clerking  in  a  store,  or  something  that 
presents  itself  to  their  minds  which  excludes  the  idea  of  work.  As 
"plagues"  we  must  be  lenient  in  our  remedy,  as  their  mothers  gener- 
ally will  think  them  too  smart  for  farmers,  but  about  right  for  a 
preacher,  a  lawyer,  a  doctor  or  to  run  a  grocery  in  somebody's  cellar. 
The  remedy  for  these  interesting  plagues  is  to  recognize  the  new  pro- 
fession of  being  a  scientific  farmer,  which  will  not  require  them  to 
learn  to  conjugate  a  Latin  or  a  Greek  verb,  but  learn  to  analyze  the 
constituent  elements  of  the  soiL  and  the  chemicals  in  manures  that 
will  supply  the  deficiencies  in  the  soils  to  produce  the  desired  crops, 
as  well  as  to  learn  what  to  feed  our  stock  to  secure  the  best  results  in 
the  direction  of  our  efforts,  whether  for  beef,  milk  or  butter,  for 
trotters,  runners  or  draft,  mutton  or  wool,  and  on  through  the  whole 
list  of  the  productions  of  the  farm.  The  preacher  who  has  not 
passed  through  the  regular  theological  course  is  generally  only  an 
"exhorter;"  the  physician  who  has  not  taken  a  "regular  course "  is  a 
miserable  "  quack ;"  the  lawyer  who  has  not  passed  the  ordeal  of  legal 
studies  is  an  uninteresting  "pettifogger;"  and  the  farmer  that  does 
not  study  his  business  and  take  advantage  of  the  experience  of  others 
is  a  "  clod-hopper,"  and  generally  in  debt. 

If  we  can  get  the  boys  interested  early  in  life  in  farm  work,  and  in 
the  improvement  of  the  stock,  we  will  seldom  have  occasion  to  con- 
sider them  as  plagues,  but  ratner  great  helps,  not  only  by  their  loyal 
work,  but  by  their  advice,  after  they  become  interested.  We  should 
furnish  them  the  best  papers  published  upon  these  subjects  for  their 
instruction,  in  place  of  permitting  them  to  read  the  trashy  novels  that 
are  so  common. 

They  generally  are  easy  plagues  to  manage,  but  we  must  give  them 
play-days,  and  be  sure  they  have  a  "pony  "to  ride  (slow).  They 
will  often  try  to  fly  before  their  edge  wings  are  fledged,  and  conse- 
quently will  frequently  flop,  but  we  must  train  them  as  best  we  can, 
to  stay  upon  the  earth,  until  they  learn  to  soar  into  higher  elevation. 
They  are  tender  plants,  and  must  be  cultivated  as  we  would  a  flower 
bed,  if  we  would  not  grow  plagues. 


Are  the  dear  little  innocent  things  ever  to  be  considered  plagues  ? 
I  always  did  like  them  I  But  we  all  know  that  they  often  get  elevated 
ideas,  and  would  rather  pound  upon  a  piano  for  three  hours,  to  the 
annoyance  of  several  people,  than  to  occupy  ten  minutes  in  milking 
a  cow,  or  a  half  hour  in  dressing  a  roll  of  Dutter,  upon  scientific  prin- 
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ciples,  that  would  be  worth  thirty  cents  per  pound,  while  her  good 
mother  makes  it,  and  it  is  sold  for  ten  cents.  The  remedy  suggested 
is  to  commence  their  household  drill,  when  they  commence  their 
music  lessons,  making  them  contingent  to  their  progress,  and  interest 
taken  in  the  kitchen  work,  and  we  will  have  but  few  plagues  among 
our  girls,  but  they  will  be  as  perfect,  and  useful  as  did  their  grand- 
mothers dream  they  would  be,  when  they  were  yet  only  babes  in  the 
cradle. 

The  idea  now  is  to  make  butter  to  eat,  as  well  as  to  sell,  and  our 
children's  grandmothers  knew  but  little  of  the  science,  else  Congress 
possibly  need  never  have  been  troubled  by  passing  an  "  Oleomargarine 
bill."  Our  girls  are  only  a  plague  to  us,  if  they  will  not  learn  the  im- 
proved methods  of  keeping  up  their  departments,  in  the  farmers' 
household,  otherwise  they  will  give  us  trouble,  until  we  can  get  them 
married  to  some  young  man,  who  keeps  a  "  trotting  horse,"  or  runs  a 
comer  grocery.  The  farmer  who  has  a  girl  should  have  a  dog-chum- 
power,  and  when  the  churn  is  in  action,  the  fellow  that  is  playing 
sweet  on  her,"  ought  to  be  on  the  wheel,  to  spell  the  dog,  and  if  he 
rebels,  he  should  be  driven  away,  unless  the  girl  will  not  stand  it,  and 
threatens  to  follow  him  through  thick  and  thin ;  in  which  case,  I  would 
say  a  compromise  would  be  in  order,  as  no  farmer  can  with  proper 
equilibrium,  stand  a  mnaway  match,  while  he  is  trying  to  rid  himself 
of  the  plagues  of  the  farm. 


The  trouble  with  meetings  of  this  kind  is,  we  do  not  reach  the 
plague  farmer.  He  is  at  home  growling  over  nis  poor  crops,  or  wail- 
ing at  the  low  prices  he  received  for  his  stock.  Missionaries  are  in 
order  to  visit  every  school  district,  and  wake  up  their  dormant  livers 
to  something  like  life.  Thoroughbred  stock  breeders  should  raise 
funds,  to  send  competent  men  out  to  talk  to  the  sluggards.  Papers 
should  be  sent  to  them,  to  convert  them  from  their  heathenism  of 
ignorance.  They  are  not  cannibals,  as  they  cook  what  they  eat,  but 
they  fool  away  their  time,  raising  poor  crops,  and  poor  stock,  and 
should  be  attended  to,  for  the  honor  and  good  of  the  common  coun- 
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DESCRIPTION  OP  THE  INSTITUTION. 


THE  PENNSYLVANIA  STATE  COLLEGE 


"Was  organized  in  1859  as  tlie  Farmers'  High  School,"  and  its  object 
then  was  to  give  an  exclusively  agricultural  education.  Its  organiza- 
tion, however,  was  upon  a  collegiate  basis  from  the  beginning;  and 
its  name  was,  in  1862,  changed  to  "  The  Agricultural  College  of  Penn- 
sylvania." Subsequently,  the  Legislature  of  the  State  having  appro- 
priated to  this  institution  the  income  from  the  proceeds  of  the  Na- 
tional land-grant,  and  the  scope  of  its  work  having  thus  been  neces- 
sarily enlarged,  its  name  was,  in  1874,  again  changed,  and  it  has  since 
been  known  as  "The  Pennsylvania  State  College,"  a  name  which  in- 
dicates the  intimate  connection  of  the  College  with  the  State  Govern- 
ment, and  its  relation  to  the  people  of  the  Avhole  Commonwealth. 

The  scope  of  the  institution,  as  now  organized,  cannot  be  better 
stated  than  in  the  following  comprehensive  words  of  the  act  of  Con- 
gress : 

The  leading  object  shall  be,  without  excluding  other  Scientific  and 
Classical  Studies,  and  including  Military  Taclics,  to  teach  such  branches 
of  learning  as  are  related  to  Agriculture  and  the  Mechanic  Arts,  in 
such  manner  as  the  Legislature  of  the  State  may  prescribe,  in  order 
to  promote  the  liberal  and  practical  education  of  the  Industrial  Classes 
in  the  several  pursuits  and  prof essions  in  life^ 

This  act  of  Congress  was,  in  1863,  ''accepted  by  the  State  of  Penn- 
sylvania, with  all  its  provisions  and  conditions,  and  the  faith  of  the 
State  *  *  *  *  pledged  to  carry  the  same  into  effect." — Laws  of  1863^ 
p,  214. 

Based  upon  this  broadened  foundation,  the  special  work  of  the  State 
College  is  Industrial  Education  ;  thaC  is,  the  training  of  youth  in 
those  branches  of  learning  which  lie  at  the  foundation  of  modern  in- 
dustrial pursuits.  In  accordance  with  the  purposes  of  its  founders  and 
the  terms  of  its  original  charter,  it  aims  to  give  special  and  prominent 
attention  to  Agriculture,  both  theoretical  and  experimental.  But  it 
also  provides  a  ''liberal  and  practical  education"  in  the  leading 
branches  of  mathematical,  natural  and  physical  Science,  in  order  to 
prepare  youth  for  ''  the  several  pursuits  and  professions  in  life,"  as 
the  laws  of  Congress  and  of  this  State  distinctly  require.  While  the 
College  therefore,  is  no  longer  exclusively  agricultural,  it  is  doing 
more  in  the  direction  of  progressive  and  scientific  Agriculture  than 
when  that  was  its  principal  object;  and,  at  the  same  time,  it  has 
greatly  increased  its  subjects  and  courses  of  study,  and  its  teaching 
and  illustrative  equipment  in  other  directions.  "Without  excluding 
classical  sludies"  entirely,  it  aims  to  teach  the  various  sciences  in  such 
a  manner  as  to  show  their  applications  in  the  more  important  in- 
dustries, and  thus  to  combine  theory  with  practice.  Such  a  course  of 
training,  aiming  to  cover  even  a  part  of  the  vast  field  of  modem 
scientific  knowledge,  must  necessarily  be  somewhat  prolonged.  But 
its  results  are  showing  themselves,  in  a  most  gratifying  way,  by  the 
readiness  with  which  our  graduates  find  honorable  and  remunerative 
employment. 

The  range  of  work  is  shown,  as  far  as  the  limits  of  space  properly 
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allow,  in  the  following  schedules  and  descriptive  statements.  It  is 
confidently  believed  that  few,  if  any,  institutions  in  the  country  fur- 
nish opportunity  for  obtaining  an  advanced  scientific  education,  of 
equal  extent  and  thoroughness,  at*  so  moderate  a  cost,  and  with  so 
many  incidental  advantages. 

Location. — The  institution  is  situated  in  the  village  of  State  College, 
Centre  county,  nearly  twelve  miles  south-west  of  Bel  lefonte,  and  about 
equi-distant  from  the  extreme  parts  of  the  State.  Its  position  in  the 
midst  of  a  broad,  rolling  valley,  with  Muncy  mountain  on  the  north, 
Tussey  mountain  on  the  south,  and  Nittany  on  the  east,  secures  a 
varied  and  remarkably  beautiful  landscape  and  a  healthful  climate. 

A  special  act  forhids  the  sale  of  intoxicating  drinks  within  two  miles 
of  the  College^  and  all  its  surroundings  are  exceptionally  free  from 
demoralizing  influences  and  from  temptations  to  extravagance. 

The  main  college  building  is  a  plain  and  substantial  structure  of 
magnesian  limestone,  two  hundred  and  forty  feet  in  length,  eighty 
feet  in  average  breadth,  and  five  stories  in  height,  exclusive  of  attic 
and  basement.  It  contains  the  public  rooms — such  as  chapel,  library, 
armory,  cabinets,  laboratories,  society  halls  and  class  rooms — and  a 
large  number  of  dormitories.  The  building  is  heated  with  steam,  one 
or  more  upright  radiators  being  placed  in  every  room,  hall  and  pas- 
sage-way; is  furnished  on  every  story  with  an  inexhaustible  supply  of 
pure  water  from  an  artesian  well,  and  is  lighted  throughout  with  elec^ 
tricity.  The  sewerage  system  is  frequently  and  carefully  inspected^ 
and  the  unusual  exemption  of  our  students  from  every  form  of  sick- 
ness justifies  the  statement  that  the  sanitary  condition  of  the  building 
is  very  nearly  perfect. 

Campus  and  Farm. — The  tract  of  land  on  which  the  building  stands 
contains  nearly  three  hundred  acres.  Of  this,  about  fifty  acres  in  the 
immediate  vicinity  of  the  building  constitute  the  campus,  and  furnish 
recreation  grounds,  sites  for  professors'  houses,  and  other  needful 
buildings,  &c.,  the  whole  beinjg  tastefully  laid  out  and  adorned  with 
trees,  shrubbery,  flower-gardens  and  walks. 

Practical  Training. — The  college  has,  from  the  first,  sought  to  com- 
bine practical  with  theoretical  instruction,  and  thus  to  fix  in  the 
student's  mind  a  knowledge  of  both  methods  and  principles.  With 
this  end  in  view,  a  portion  of  each  student's  time  has  been  set  apart 
for  t  his  training,  and  the  number  of  subjects  in  which  such  instruction 
is  given,  and  the  apparatus  for  it,  have  been  increased  until  it  covers 
an  extensive  range  of  tojucs,  as  will  appear  from  an  examination  of 
the  several  schedules.  A  portion  of  this  training  is  largely  technical, 
and  so  is  almost  wholly  connected  with  these  courses.  Other  parts, 
however,  are  so  general  in  their  character  as  to  be  appropriately  re- 
quired of  all  students.  Among  these,  the  following  may  be  men- 
tioned for  illustration  :  Book-keeping^  so  important  for  the  right  con- 
duct of  all  business;  Drawing^  free-hand  and  mechanical,  needed  by 
individuals  in  all  employments  aud  professions;  Military  DrilLre- 
quired  by  the  law  of  Congress,  and  helpful  in  securing  riglit  habits  of 
body  and  mind ;  Mechanic  Arts^  in  which  are  learned,  among  other 
things,  the  making  of  plane  surfaces,  correct  angles  and  joints,  and 
the  care  and  use  of  tools;  Horticulture^  where  instruction  is  given  in 
all  ordinary  operations  belonging  to  fruit-culture,  such  as  pruning, 
grafting,  budding,  and  propagating  by  cuttings  and  layers;  and  Sur- 
veying^ which  acquaints  the  student  with  the  instruments  of  the  art, 
and  trains  him  to  determine  points,  distances  and  areas.    Some  of 
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these  practicums  not  only  give  knowledge  of  almost  universal  use, 
but  also  serve  a  good  purpose  by  developing,  during  the  early  part  of 
the  course,  tastes  and  aptitudes  which  may  determine  the  student's 
choice  of  a  technical  course  and  of  his  life-work. 

In  the  Technical  Courses,  special  lines  of  practice  have  a  large 
amount  of  lime  given  them,  proportionate  to  their  importance  or  look- 
ing to  subsequent  professional  use.  Each  practicum  is  directed  by  an 
instructor  who  is  familiar  with  both  the  theory  and  the  practice,  and 
their  mutual  relations.  The  instruction  is  so  largely  personal  that  an 
earnest  student  may  advance  far  beyond  the  average  attainments  re- 
quired as  a  minimum.  The  experience  of  the  College  adds,  from  year 
to  year,  to  the  evidence  that  this  training  is  highly  valuable,  and  in 
directions  which  no  one  can  foresee,  even  when  the  pupil  does  not,  at 
the  time,  fully  appreciate  its  importance. 


The  organization  of  the  College  is  such  that  the  instruction  given 
naturally  falls  under  several  departments,  which  are  distinct,  and  yet 
so  mutually  related  as  to  form,  when  combined  in  groups,  well-pro- 
portioned, systematic,  and  progressive  Courses  of  Study.  The  num- 
ber of  such  courses  is  now  eight,  viz  :  A  General  Science  Course,  a 
Latin-Scientific  Course,  a  General  Course  in  Agriculture,  and  five 
Technical  Courses,  designated  as  Courses  in  Agriculture,  Chemistry 
and  Physics,  Civil  Engineering,  Mechanical  Engineering,  and  Natural 
History,  respectively.  There  are,  also,  four  shorter  Special  Courses. 
In  the  courses  in  Civil  and  Mechanical  Engineering,  the  studies  of  the 
first  two  years  are  very  nearly  the  same  as  in  the  General  Science 
Course,  being  slightly  varied  with  reference  to  the  later  stages  of  the 
work,  and  the  strictly  technical  studies  falling  mainly  in  the  Junior 
and  Senior  years.  In  the  other  three  Technical  Courses  the  studies 
are  the  same  for  the  Hrat  two  years  as  those  in  the  General  Science  or 
the  Latin-Scientific  Course,  at  the  option  of  students. 

All  students,  accordingly,  who  intend  taking  a  regular  course  (other 
than  in  Civil  or  Mechanical  Engineering)  enter  the  General  Science 
Course,  or  the  Latin-Scientific,  at  the  beginningof  the  Freshman  year, 
continue  its  studies  until  the  end  of  the  Sophomore  year,  and  then 
either  complete  that  course  or  select  the  Technical  Course  which  pre- 
pares directly  for  their  chosen  work.  The  studies  of  the  first  two 
years  are  so  arranged  as  to  form  a  course  by  themselves,  especially 
adapted  to  meet  the  wants  of  those  who  cannot  take  a  full  college 
course,  but  who  desire  to  fit  themselves  well  as  land  surveyors,  or  for 
any  of  the  ordinary  callings  of  life,  at  the  same  time  acquiring  a  fair 
degree  of  liberal  education. 

Students  leaving  at  this  period  of  their  course  receive  from  the  Fac- 
ulty a  certificate  of  their  attainments. 

The  character  of  the  several  courses  may  be  briefly  indicated  as 
follows : 


The  course  in  General  Science  may  be  taken  as  representing  the 
general  educational  work  of  the  college.  It  is  designed  to  meet  the 
wants  of  those  who  desire  to  obtain  a  sound  and  liberal  education 
through  the  study  of  the  mathematical,  physical,  and  natural  Sciences, 
and  Modern  Languages  and  Literatures,  rather  than  the  Ancient 
Classics.    It  provides  a  thorough  training  in  Mathematics  and  Physics, 
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(with  the  option  of  the  Calculus  in  the  Junior  year,)  a  sufficient  ac- 
quaintance with  the  leading  branches  of  Natural  Science,  (as  Chem- 
istry, Botany,  Geology,  &c.,)  and  as  much  study  of  Mental,  Moral  and 
Political  Science  as  is  found  in  the  usual  college  course,  while  the 
literary  studies  include  an  extensive  reading  of  French,  German,  and 
English  Literatures  and  literary  history.  No  student  can  fairly  com- 
plete this  course  without  having  acquired  a  stock  of  recent  knowledge 
and  a  degree  of  intellectual  training  which  will  fit  him  to  enter  suc- 
cessfully upon  any  chosen  career,  and  furnish  an  admirable  and  ef- 
fective equipment  for  the  duties  of  American  life  and  citizenship. 


This  course  is  nearly  the  same  as  the  General  Science  Course,  with 
the  substitution  of  Latin  for  the  first  five  terms  in  place  of  other  studies. 
The  course  is  shown  in  full  in  the  schedule  of  studies.  The  instruction 
in  Latin  is  wholly  optional,  and  while  it  is  not  so  extensive  as  in  insti- 
tutions in  which  classical  studies  are  allowed  to  take  the  leading  place, 
it  is  given  with  equal  thoroughness  and  breadth,  and  is  suflScient,both 
as  an  instrument  of  mental  training  and  as  an  acquisition  of  learning, 
for  all  the  needs  of  ordinary  college  students. 


In  this  subject  three  courses  are  provided — a  General  Course,  an 
Advanced  Course  and  a  short  Special  Course.  The  object  of  the  Gen- 
eral Course  is  to  meet  the  wants  of  students  who  wish  to  begin  the 
study  of  Agriculture  immediately  after  leaving  the  public  schools,  and 
for  admission  to  this  only  a  knowledge  of  the  common  English  branches 
is  required.  The  object  of  the  Advanced  Course  is  to  give  to  young 
men  a  more  thorough  education  at  the  same  time  that  they  are  care- 
fully instructed  in  the  relations  that  the  sciences  bear  to  the  various 
branches  of  Agriculture ;  to  give  both  the  mental  training  that  is  in- 
dispensable to  success  and  the  scientific  and  technical  knowledge 
requisite  for  becoming  efficient  workers  in  agricultural  directions, 
whether  as  farmers,  teachers  or  investigators.  Any  lower  aim  would 
fail  to  meet  not  only  the  requirements  of  the  laws  under  which  the 
College  is  organized,  but  the  progressive  demands  of  the  time. 

To  this  end  the  State  College  offers  to  the  student  of  Agriculture 
something  more  than  the  meager  advantages  of  a  manual  labor  school, 
on  the  ground  that  otherwise  the  desired  objects  could  not  be  reached, 
and  that  it  is  both  useless  and  unjustifiable  for  a  young  man  to  incur 
the  expense  of  a  college  course  in  order  to  acquire  the  manuaf  dex- 
terity that  could  be  secured  with  little  cost  elsewhere,  and  which  every 
farmer's  son  obtains  early  in  life.  The  aim  in  the  courses  in  Agriculture 
is  to  teach  how  the  principal  branches  of  physical  and  natural  science 
are  applied  to  the  business  of  farming,  and  to  afford  a  thorough  and 
comprehensive  knowledge  of  its  principles  and  methods.  They  ex 
plain  the  nature  of  soils  and  manures,  the  reasons  for  and  the  best 
methods  of  tillage,  the  constituents  and  characteristics  of  plants  and 
animals  and  the  conditions  favorable  to  their  development.  They 
combine  practice  with  theory  wherever  the  processes  involve  skilled 
labor,  but  do  not  consume  the  student's  time  in  the  mere  manual 
process  of  plowing,  planting  and  feeding. 

As  will  be  seen  by  an  examination  of  the  schedule  of  studies  and 
practicums  of  this  course,  the  time  is  fully  occupied  with  instruction 
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in  the  class  rooms,  laboratories,  orchard,  vineyard  and  field,  and  no 
pains  will  be  spared  to  give  the  earnest  student  a  hip:h  degree  of  intel- 
lectual training,  and  a  thorough,  special  preparation  for  the  most 
advanced  requirements  of  the  farmer's  calling.  There  seem  to  be 
comparatively  few  who  desire  to  avail  themselves  of  the  advantages 
offered  by  the  agricultural  departments  of  industrial  colleges.  It  is 
suggested,  however,  to  those  who  are  ambitious  alike  of  usefulness 
and  distinction,  that  the  field  of  study  and  research  in  the  interest  of 
agriculture  ofiers  many  great  and  inviting  rewards  to  the  diligent  in- 
vestigator. 

The  studies  of  the  first  two  years  include  Mathematics,  Surveying, 
the  general  principles  of  the  Sciences,  the  Modern  Languages  and 
Rhetoric,  with  Latin  for  those  who  desire  it.  The  direct  application 
of  science  to  agriculture  and  the  consideration  of  purely  technical  sub- 
jects are  reserved  for  the  last  two  years,  after  the  student  has  gained 
a  sufiicient  basis  of  general  knowledge.  Instruction  is  given  in  con- 
nection with  text  books  whenever  suitable  ones  are  available,  but  in 
some  cases  the  subjects  are  of  necessity  presented  by  lectures. 

The  subjects  taught  after  the  beginning  of  the  Junior  year  are  so 
arranged  that  each  is  in  some  degree  preparatory  to  those  that  suc- 
ceed, and  are  grouped  under  general  topics  as  follows : 

Agricultural  Chemistry, — The  chemistry  of  soils,  of  vegetable  and 
animal  life,  and  of  processes  having  relation  to  agriculture. 

Agricultural  Engineering, — Including  drainage,  the  building  and 
repairing  of  roads,  foundations,  preservation  of  structures  of  wood,&c. 

Fertilizers, — The  sources,  composition  and  manufacture  of  commer- 
cial and  farm  manures,  and  their  use  in  the  production  of  crops soil 
exhaustion ;  maintenance  of  fertility,  &c. 

Crops. — Implements  and  special  methods  related  to  each  farm  crop. 

Stock  Breeding, — The  history  and  characteristics  of  the  various 
breeds  of  cattle,  and  the  laws  and  methods  involved  in  successful 
breeding. 

Cattle  Feeding, — The  composition  of  the  various  cattle  foods  and  of 
the  animal  body ;  the  chemistry  and  physiology  of  digestion  and  the 
laws  of  nutrition ;  the  kinds,  sources  and  preparation  of  cattle  foods, 
and  methods  of  feeding  for  different  purposes. 

Veterinary  Science, — The  hygiene  of  the  farm ;  causes  and  reme- 
dies of  the  more  common  diseases  of  domestic  animals. 

Farm  Economy, — A  comparison  of  the  various  systems  of  husbandry, 
with  suggestions  as  to  the  business  management  of  the  farm. 

Dairy  Farming, — The  physical  and  chemical  properties  of  milk, 
and  the  best  methods  of  manipulating  it  in  the  manufacture  of  butter 
and  cheese ;  the  breeds  of  cows  best  suited  for  dairy  purposes ;  care 
and  management  of  cows,  &c. 

Sheep  Husbandry, — The  origin  and  characteristics  of  the  different 
breeds  of  sheep ;  the  adaptability  of  each  to  the  various  conditions  of 
climate,  &c.;  and  the  best  methods  of  management  for  wool  growing 
and  the  production  of  meat. 

UistoryoF  Agriculture, — ^The  relations  of  agriculture,  past  and  pres- 
ent, to  social  and  political  conditions,  and  to  education,  literature  and 
science. 

The  character  of  the  short  Special  course  (of  two  years)  is  suffi- 
ciently indicated  by  its  title.  It  is  devoted  almost  exclusively  to  direct 
instruction  in  agricultural  subjects,  and  is  designed  for  those  who  wish 
to  pursue  them  for  a  limited  time  only. 
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Information  as  to  instruction  in  other  subjects  belonging  to  the 
Agricultural  Courses  is  given  under  the  departments  of  Botany  and 
Horticulture,  Zoology  and  Geology,  <fcc. 

Practicums. — It  is  intended  that  the  management  of  the  College 
farms  shall  be  such  as  is  sanctioned  by  the  teachings  of  science  and  • 
practice.  Of  this  management  in  its  various  details  the  students  of 
the  courses  in  agriculture  are  to  be  observers,  taking  part  in  actual 
labor  to  the  extent  that  is  necessary  for  proper  observation.  The 
object  of  the  pyacticums  will  in  all  cases  be  to  secure  from  the  student 
a  report  of  the  operations  coming  under  his  notice,  with  a  discussion 
of  the  principles  and  a  criticism  of  the  methods  involved. 

The  facilities  for  becoming  familiar  with  the  growing  of  the  ordinary 
farm  crops,  the  use  of  commercial  fertilizers,  the  manufacture  and  use 
of  farm  manures  and  the  feeding  of  animals  for  the  production  of  meat 
and  milk  are  now  entirely  adequate  for  ordinary  instruction. 


The  instniction  in  this  course  is  designed  for  those  who  wish  to  be- 
come practical  or  professional  chemists  or  physicists,  as  teachers  and 
investigators,  metallurgists  or  manufacturers  in  chemical  industries, 
or  for  those  Avho  wish  to  pursue  medicine,  pharmacy,  mining  and  simi- 
lar professional  or  industrial  occupations. 

The  extensive  and  well-equipped  laboratories  aflford  ample  opportu- 
nities for  qualitative  and  quantitative  work  in  both  chemistry  and 
physics.  They  enable  the  student  of  physics  to  verify  the  action  and 
laws  of  physical  force,  the  assayist  to  determine  the  value  of  ores,  and 
the  agriculturist  to  ascertain  the  composition  of  his  organic  products. 
Probably  no  two  subjects  of  scientific  study  are  intimately  connected 
with  so  wide  a  range  of  modern  industries  as  those  which  make  up 
this  course.  During  several  terms  past  more  than  usual  attention  has 
been  given  in  the  department  of  Physics  to  the  recent  important  de- 
velopment of  electrical  science  and  its  extensive  practical  applications, 
and  a  full  four  years'  course  in  electrotechnics  is  projected. 


The  object  of  these  courses  is  to  give  thorough  instruction  in  the 
studies  and  practical  work  pertaining  to  the  two  professions.  The  same 
studies  to  a  considerable  extent  are  necessary  to  the  architect  also,  and 
to  the  mining  engineer,  and  are  valuable  to  any  who  desire  proficiency 
in  the  applications  of  mathematics  or  physics.  The  work  of  the  courses 
is  so  arranged  that  students  may  become  thoroughly  familiar  with  the 
theory  and  practice  of  field  operations,  the  use  and  care  of  instruments 
and  the  work  of  the  drawing  room,  and  through  systematic  training 
may  establish  a  sound  basis  for  future  usefulness  and  success  in  the 
higher  branches  of  the  profession  or  any  of  its  specialties.  The  har- 
mony between  theory  and  practice  and  their  mutual  dependence  is 
dwelt  upon  in  order  to  develop  the  power  to  think  as  well  as  the  ability 
to  execute.  To  this  end  experimental  as  well  as  rational  methods  are 
habitually  introduced — as,  for  instance,  while  studying  the  principles 
from  which  the  resistance  of  materials  is  deduced,  the  student  verifies 
them  by  experiment  in  the  workshop ;  and  in  like  manner  at  every 
stage  of  the  work  the  applications  of  principles  are  taught  as  second  in 
importance  only  to  a  thorough  knowledge  of  the  principles  themselves. 
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6.  Mechcmio  Arts. 

Comhining  shop-work  and  study. 


This  course  was  begun  about  five  years  ago,  but  has  lately  been 
reorganized  and  greatly  extended,  and  went  into  lull  operation  in 
September,  1884.  It  is  designed  to  afford  such  students  as  have  had 
the  ordinary  common -school  education  an  opportunity  to  continue 
the  elementary  scientific  and  literary  studies,  together  with  me 
chanical  and  free-hand  drawing,  while  receiving  theoretical  and  prac- 
tical instruction  in  the  various  mechanical  arts. 

The  instruction  in  shop-work  is  given  by  means  of  exercises  so 
planned  as  to  cover,  in  a  systematic  manner,  the  operations  in  use  in 
the  various  trades.  The  object  of  the  course  being  to  give  instruction  in 
the  use  of  tools,  only  such  constructions  are  made  as  cover  principles 
without  ndue  repetition.  The  first  instruction  in  carpentering  and 
joining  is  in  the  use  of  the  saw  and  plane  in  working  wood  to  given 
dimensions,  and  a  series  of  elementary  exercises  follow  in  order;  such 
as  practice  in  making  square  joints,  different  kinds  of  dovetails,  the 
various  tenons,  roof-trusses,  panels  &c.  The  instruction  in  turning  and 
circular  section  pattern  making  is  given  from  a  series  of  models;  also 
bench  patterns  are  made  for  subsequent  use  in  the  foundry. 

The  foundry  course  consists  in  casting  from  the  patterns  which  the 
student  himself  has  previously  made.  Many  of  the  pieces  cast  from 
these  patterns  are  used  in  his  clipping  and  filing  work. 

In  the  forge  shop  are  taught  the  manajgement  of  the  fire  and  the 
degree  of  heat  necessary  to  forge  the  different  metals.  Drawing, 
forming,  bending,  upsetting,  fagoting,  splitting,  punching,  chamfering, 
annealing,  tempering,  case-hardening,  &c.,  are  taught  by  means  of  a 
series  of  exercises  in  which  the  elements  of  the  iron-forger's  art  are 
particularly  dwelt  upon.  Every  piece  is  made  to  certain  dimensions 
laid  down  upon  the  drawing,  the  article  being  forged  before  the  class 
by  the  instructor,  who  directs  attention  to  the  essential  features  of  the 
operation,  which  is  then  repeated  by  each  student.  The  course  in 
vise-work  includes  filing  to  line,  filing  to  template,  free-hand  filing, 
fitting  and  chipping  straight  and  grooved  surfaces  in  cast-iron, 
wrought-iron  and  steel.  In  the  machine  shop  the  st  udent,  after  having 
the  lathe  and  its  mechanical  construction  explained  to  him.  is  taught 
centering,  tape-turning,  chucking,  reaming,  inside  and  outside  screw 
cutting,  bolt-turning,  &c.  Ue  is  then  required  to  construct  some  piece 
of  mechanism  in  which  many  of  these  principles  are  involved. 

Some  may  think  that  the  variety  of  operations  in  the  mechanic  arts 
is  so  great  as  to  make  it  impossible  to  give  the  student  any  real 
knowledge  in  the  time  at  his  disposal.  It  should  be  borne  in  mind, 
however,  that  this  multiplicity  of  processes  may  be  reduced  to  a  small 
number  of  manual  operations,  and  the  numerous  tools  employed  are 
only  modifications  of,  or  convenient  substitutes  for,  a  few  tools  which 
are  in  general  use.  The  uses  of  the  lathe  are,  to  a  great  extent  the 
same,  Avhether  the  material  is  bone,  metal  or  wood;  whether  the  mov- 
ing power  is  derived  from  the  workman's  foot,  from  a  water-wheel  or 
from  a  steam  engine.  Again,  as  fitting  depends  on  a  correct  eye  and 
manual  skill,  he  who  has  learned  to  fit  in  metal  by  means  of  the 
clipping-hammer  and  the  file,  will  not  long  find  difficulty  in  fitting 
wood  by  means  of  the  saw,  the  plane  and  the  chisel.  Mastery  over 
a  few  processes  and  a  few  tools  of  universal  application,  acquaint- 
ance with  the  methods  of  fitting  and  finishing,  and  with  the  ordinary 
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means  of -transmitting  and  converting  power,  are  then  the  essential 
points  embraced  in  this  course. 

The  drawing  of  the  course  extends  throu^rh  the  entire  three  years. 
This  work  is  looked  upon  as  of  the  highest  importance,  and  the  effort 
is  to  make  the  instruction  thorough,  practical  and  of  direct  utility. 
Considerable  time  is  devoted  to  free-hand  drawing,  as  it  is  believed 
that  it  not  only  assists  in  mechanical  drawing,  but  is  of  great  service 
in  after  years,  whatever  the  occupation. 

The  mechanical  drawing  consists  of  a  series  of  exercises,  and  such 
are  selected  as  will  be  of  subsequent  use.  They  are  arranged  in  pro- 
gressive order,  beginhing  with  geometrical  constructions  involving 
straight  lines  and  circular  arcs  only,  and  ending  with  the  more  com- 
plex curves,  such  as  the  ellipse,  helix,  epicycloid,  &c.  Projection  is 
next  taken  up.  The  instruction  in  this  is  from  models,  so  that  the 
student  may  have  before  him  the  actual  object  from  which  the  pro- 
jection is  made,  and  not  be  obliged  to  depend  upon  his  unaided  con- 
ception. After  completing  this  work,  he  is  required  to  draw  parts 
of  machines  from  actual  measurements.  For  this  purpose  he  is  given 
some  piece  of  mechanism  to  sketch  and  measure,  and  of  which,  finally, 
he  is  to  make  complete  working-drawings. 

In  mathematics,  the  instruction  covers  algebra,  plane  and  solid 
geometery,  plane  and  spherical  trigonometery,  land  surveying  and 
mechanics,  taught  with  special  reference  to  this  class  of  students, 
many  practical  applications  being  made.  Candidates  for  this  course 
must  be  at  least  fourteen  years  of  age,  and  pass  a  satisfactory  exami- 
nation in  the  folowing  subjects:  Robinson's  Complete  Arithmetic  (or 
its  equivalent)  to  ratio,  English  Grammar  (Syntax  and  Etymology), 
Geography  and  Spelling. 

7.  Ijadies*  Course  in  Literature  and  Soienoe. 

Young  women  are  admitted  to  all  classes  in  all  Courses,  on  the  same 
terms  as  young  men,  but  a  separate  course  is  also  provided  containing 
more  of  the  branches  of  study  that  are  thought  likely  to  be  especially 
serviceable  to  them,  with  less  extended  requirements  in  Mathematical 
and  Scientific  studies.  Parents  who  send  their  daughters  to  the  College 
may  rely  upon  their  being  surrounded  by  kindly  and  healthful  influ- 
ences, under  the  direction  of  a  competent  lady  principal. 

Young  ladies  not  residing  at  their  own  homes  occupy  rooms  in  the 
portion  of  the  main  College  building  set  apart  for  tlieii  use,  either 
taking  ther  meals  with  the  boarding'club  or  combining  in  groups  to 
board  themselves,  facilities  for  that  purpose  (and some  slight  aid)  be- 
ing provided  by  the  College.  Table  board  can  be  obtained  for  them, 
when  r?esired,  in  excellent  private  families. 

The  course  in  detail  is  shown  in  the  catalogue,  which  will  be  sent 
on  application. 

8.  Partial  Courses. 

Students  of  mature  years,  and  younger  students  whose  parents  or 
guardians  request  it,  are  permitted  to  choose  (among  college  studies) 
such  special  course  as  they  may  need.  Such  students  must  be  pre- 
pared to  enter  upon  and  pursue  with  profit  the  studies  chosen.  They 
are  required  to  have  the  same  number  of  hours  of  class-Avork  as  other 
students,  and  to  take  part  in  the  practicums  to  which  they  are  as- 
signed. Subject  to  these  requirements,  and  to  the  ordinary  discipline 
of  the  College,  anv  person  is  at  liberty  to  select  from  the  entire  range 
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of  studies  such  branches  as  he  may  wish  to  pursue,  and  for  such  length 
of  time  as  he  may  find  convenient,  the  purpose  of  this  arrangement 
being  to  bring  the  advantages  of  the  institution  as  fully  as  possible 
within  the  reach  of  every  young  man  and  woman  in  the  State.  Stu- 
dents are  earnestly  advised  to. enter  one  of  the  regular  courses,  and 
pursue  it  systematically  to  the  end ;  but,  in  cases  where  that  is  not 
feasible,  it  is  intended  to  make  the  State  College,  to  the  full  extent 
of  its  resources,  a  place  where  any  person  may  obtain  that  kind  and 
degree  of  education  which  is  most  directly  suited  to  his  circumstances 
and  purposes  in  life. 

To  those  who  satisfactorily  complete  one  year  or  more  of  such 
special  work,  certificates  under  the  seal  of  the  institution  are  given, 
setting  forth  the  studies  which  they  have  pursued,  and  their  profi- 
ciency therein.  The  provision  for  partial  courses  does  not  extend  to 
the  preparatory  classes,  all  studies  in  them  being  required. 

AGMOULTURAL  EXPERIMENT  STATION. 

The  Agricultural  department  of  the  College  has  for  several  years 
carried  on  extensive  lines  of  research  and  experiment,  proper  to 
what  is  now  generally  known  as  an  Experiment  Station.  In  accord- 
ance with  the  terms  of  the  recent  law  of  Congress,  providing  for  the 
establishment  of  such  stations  in  connection  with  the  colleges  founded 
on  the  Act  of  July  2,  1862,  the  Trustees  of  the  State  College  have  or- 
ganized the  Agricultural  department  under  the  title  of  "The  State 
College  Experiment  Station,"  and  the  work  will  be  increased  to  the 
full  extent  of  their  available  resources.  The  object  of  the  Station 
will  be  to  pursue  systematic  and  continuous  investigations,  but  with- 
out losing  sight  of  the  practical  needs  of  every-day  farming.  It  will 
endeavor  to  give  assistance  to  farmers,  in  solving  the  problems  that 
perplex  and  embarras  them,  and  it  earnestly  desires  their  coopera- 
tion through  full  and  free  correspondence.  Bulletins  of  information 
will  be  issued  from  time  to  time,  as  they  have  been  for  the  last  four 
years,  and  will  be  sent  free  of  charge,  to  all  applicants  in  the  State. 

The  working  force  of  the  Station,  as  far  as  yet  appointed,  is  as  fol- 
lows: H.  P.  Armsby,  Ph.  D.,  Director;  William  Frear,  Ph.  D.,  Vice- 
Director  and  Chemist;  Wm.  A.  Buckhout,  M.  S.,  Botanist;  George 
C.  Butz,  M.  S.,  Horticulturist;  H.  J.  Patterson,  B.  S.,  Assistant 
Chemist. 

GENERAL  STATEMENTS. 

L  Degrees. 

The  degree  of  Bachelor  of  Science  is  conferred  upon  graduates  of 
all  the  Jour  years'  courses,  except  the  general  course  in  agriculture. 
The  diploma  given  to  graduates  of  the  technical  courses  contains  men- 
tion, alFo,  of  the  special  line  of  technical  work  pursued. 

The  degree  of  Master  of  Arts,  or  Master  of  Science,  is  conferred 
upon  graduates  of  the  State  College,  of  at  least  three  years'  standing, 
who  are  known  to  have  been  systematically  pursuing  scientific, 
literary  or  professional  studies,  or  who  have,  satisfactorily  to  the 
faculty,  studied  at  least  one  year  in  the  graduate  courses.  Higher 
degi-ees,  such  as  C.  E.,  Ph.  D.,  D.  S.,  &c.,  are  only  conferred  at  the  end 
of  prescribed  courses  of  advanced  study,  or  in  recognition  of  high  pro- 
fessional attainments. 

2.  Graduate  Instruotion. 

Persons  who  have  been  graduated  in  one  of  the  above  regular 
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courses,  or  an  equivalent  course  elsewhere,  are  permitted  to  enter  the 
college  for  instruction  in  an  advanced  course,  consisting  of  such  studies 
as  may,  in  view  of  the  circumstances  of  each  case,  be  approved  by  the 
faculty,  receiving  at  the  completion  of  such  course  the  appropriate 
degree. 

3.  liibrajies  and  Beadingr-rooms. 

The  library  belonging  to  the  College  has  about  four  thousand  vol- 
umes, embracing  scientific  and  technical  works,  memoirs,  scientific 
essays,  agricultural  and  educational  works,  &c.,  in  English.  French 
and  German,  forming  the  nucleus  of  an  excellent  scientific  library. 
From  four  to  five  hundred  volumes  per  year  are  being  added. 

The  reading-room  in  connection  with  the  College  library  ofi*ers  to 
faculty  and  students  an  ample  and  well-selected  list  of  scientific  and 
other  periodicals,  foreign  and  American. 

Donations  of  books  and  periodicals  are  invited  from  friends  of  the 
institution,  publishers  and  authors. 

Each  of  the  two  students'  literary  societies  has  a  good  library  of 
standard  and  miscellaneous  works,  and  a  reading-room  supplied  with 
I  many  of  the  principal  literary  periodicals  and  newspapers  of  the  day. 

4.  Free  (Senatorial)  Soholarships. 

There  have  recently  been  established  by  the  trustees  fifty  scholar- 
ships, one  for  each  senatorial  district  in  the  State,  entitling  the  holder 
to  exemption  from  all  College  charges  (except  for  materials  used  in 
the  laboratories),  in  any  of  the  regular  four-years'  College  courses. 
The  scholar,  male  or  female,  is  to  be  appointed  by  the  Senator  of  the 
district,  after  a  competitive  examination  in  the  studies  required  for 
admission  to  the  freshman  class.  No  person  is  eligible  as  a  candidate 
who  has  previously  been  admitted  to  any  class  in  the  College. 

The  holder  of  the  scholarship  is  admitted  to  the  privileges  of  any 
of  the  regular  College  courses  {but  not  the  preparatory  or  special 
courses)  free  of  the  ordinary  charges  lor  incidentals,  room-rent  and 
furniture;  this  immunity  to  continue  for  the  entire  College  course, 
provided  that  both  conduct  and  class  standing  be  satisfactory  to  the 
faculty.  A  vacancy  may  be  filled  after  the  opening  of  the  College 
year,  if  the  appointee's  attainments  do  not  fall  below  the  standard  of 
the  class  at  the  time  of  the  application  for  admission.  For  informa- 
tion as  to  vacancies,  time  and  place  of  examination,  &c.,  candidates 
for  a  scholarship  should  apply  to  their  Senator,  in  whose  hands  the 
details  of  appointment  have  been  placed  by  the  College. 

6.  Discipline. 

The  discipline  of  the  College  is  intended  to  be  strict,  but  reasonable 
and  con-^iderate.  It  assumes  that  students  come  here  not  to  spend 
their  time  in  idleness,  but  to  prepare  themselves  for  useful  and  honor- 
able careers  in  life.  The  aim  of  the  faculty  is  to  lead  students  to  cul- 
tivate habits  of  steady  application,  self-control,  a  high  sense  of  honor, 
truthfulness,  and  an  interest  in  maintaining  the  purity  of  the  moral 
atmosphere  of  the  institution.  Those  who  are  not  disposed  to  sup- 
port heartily  a  discipline  of  this  kind  are  urged  not  to  apply  for  ad- 
mission. Students  whose  influence,  after  fair  trial,  is  found  to  be  in- 
jurious to  good  scholarship  or  good  morals,  will  be  removed  from  the 
institution. 
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6.  Ezi>en8eB. 

No  charges  whatever  is  made  for  tuition,  except  for  special  instruc- 
tion in  music.  ^ 

Incidentals. — Each  student,  whether  from  a  distance  or  a  resident 
in  the  neighborhood,  is  required  to  pay  $17  a  year  for  the  fuel,  lights, 
and  care  of  the  recitation  and  other  public  rooms,  viz  :  $7  for  the  fall 
session,  $5  for  the  winter  and  $5  for  the  spring.  This  is  the  only 
charge  made  to  pupils  who  do  not  room  in  the  College.    The  charges 


to  those  who  room  in  the  College  are  as  follows : 

Fall  Session. — Incidentals,   $7 

Room  rent,  fuel,  furniture  and  light,  12  60 

Winter  Session. — Incidentals.   5 

Koom  rent,  fuel,  light  and  furniture,  ....  16  50 

Spring  Session. — Incidentals,   6 

Koom  rent,  fuel,  light  and  furniture,   ....  9 


The  charge  for  room  rent,  fuel  and  furniture  and  light  is  made  on 
the  basis  of  two  persons  to  each  room.  In  cases  where  a  student  rooms 
alone,  he  will  be  charged  $4  additional  per  session,  besides  extra 
charge  for  light. 

By  a  resolution  of  the  board  of  trustees,  each  student,  before  he  is 
permitted  to  enter  his  name  upon  the  College  roll,  is  required  to  pay 
an  amount  sufficient  to  cover  all  his  Collegs  bills  for  the  current  ses- 
sion, besides  a  special  deposit  of  |5  as  security  against  damages;  or, 
in  case  he  cannot  pay  immediately,  to  give  a  note,  with  sufficient  se- 
curity, for  the  payment  at  some  future  time,  unless  excused  by  the 
executive  committee. 

Laboratory  Expenses. — Students  in  the  laboratories  pay  a  small 
charge  for  their  outfit;  also,  for  apparatus  destroyed  and  material 
consumed  by  them. 

Boarding. — The  college  does  not  maintain  a  boarding  hall,  and  most 
students  depend  upon  the  boarding  houses  in  the  vicinity*  the  regular 
charge  being  three  dollars  per  week.  The  college  offers  special  facili- 
ties to  those  who  board  themselves  singly  and  also  to  the  College 
Boarding  Club,  which  supplies  its  members,  now  numbering  more 
than  forty,  with  good  boarding  at  about  two  dollars  and  a  quarter  per 
week. 

Furniture. — The  furniture  provided  for  students  who  room  in  the 
building  consists  of  a  bedstead,  mattress,  table,  washstand  and  chair. 
The  student  provides  all  other  articles,  including  bedding,  wash-bowl 
and  pitcher,  mirror,  lamp,  etc. 

Uniform. — Each  cadet  is  required  to  provide  himself  with  a  uniform 
of  dark  blue  cloth — coat,  pantaloons  and  cap — as  per  pattern  in  the 
college.  The  cap  and  pantaloons  are  such  as  may  be  worn  upon  any 
occasion  without  attracting  undue  attention.  One  dress  coat,  with 
proper  care,  will  last  during  an  entire  college  course.  Measures  are 
taken  at  the  college,  and  orders  filled  by  Wanamaker  and  Brown, 
Philadelphia.   The  uniform  must  be  paid  for  when  ordered. 

Music. — Instruction  on  the  piano  or  organ  is  given  at  the  rate 
of  ten  dollars  for  twenty  lessons,  and  three  dollars  per  quarter  for  use 
of  instrument  in  practicing. 

Wasuing  is  at  the  rate  of  fifty  cents  per  dozen. 

Books  and  Stationery  can  be  procured  at  stores  in  the  village  at 
Philadelphia  retail  prices. 

Damages. — Persons  causing  special  damages  will  be  required  to  pay 


Digitized  by 


Off.  Doc] 


Fknnsylvania  Statb  College. 


13 


for  the  same.  General  damages  will  be  assessed  upon  the  body  of 
students. 

All  remittances  should  be  made  to  the  President,  State  College, 
Centre  county,  Pa.,  by  draft,  or  by  money  order  drawn  on  State  College 
post-office. 


The  college  year  is  divided  into  three  sessions  : 

The  Fall  Session  of  about  fourteen  weeks,  beginning  on  the  second 
Wednesday  of  September  and  ending  on  the  third  Friday  of  Decem- 
ber; the  Winter  Session  of  twelve  weeks,  and  the  Spring  Session  of 
twelve  weeks. 

Vacations. — The  winter  vacation  is  three  weeks,  the  spring,  one, 
and  the  summer,  ten. 


Examinations  for  admission  are  held  on  Tuesday  of  Commencement 
week  and  on  the  day  before  the  opening  of  the  fall  session,  the  dates 
being,  for  1888,  the  26th  of  June  and  the  11th  of  September,  respec- 
tively. It  is  desirable,  on  every  account,  that  candidates  be  present 
on  one  or  both  of  these  days.  Those  who  cannot  do  so  will  be  ex- 
amined at  any  time  during  the  year  and  admitted  to  the  class  for 
which  they  are  found  prepared. 

In  all  cases  the  applicant  for  admission  must  present  evidences  of 
good  character,  and,  when  coming  from  another  college,  of  honorable 
dismissal. 

For  admission  to  the  Freshman  class  candidates  (of  either  sex)  must 
be  at  least  fifteen  years  of  age,  and  pass  a  satisfactory  examination  in 
the  following  subjects : 

1.  For  the  Courses  in  General  Science  and  Civil  and  Mechanical 
Engineering:  English  Grammar;  Arithmetic;  Geography,  both  De- 
scriptive and  Physical;  United  States  History;  Higher  Algebra, 
through  Quadratics  and  Progressions ;  Wentworth's  Geometry,  four 
books;  and  the  elements  of  Natural  Pliilosophy,  as  much  as  is  con- 
tained in  Averv,  RoH'e  and  Gillet,  or  Gage. 

2.  For  the  Latin- Scientific  Course  :  the  same  as  above,  with  the 
addition  of  four  books  of  Coesar  and  four  orations  of  Cicero. 

3.  For  the  General  Course  in  Agriculture  :  Eobinson's  Complete 
Arithmetic  (or  its  equivalent)  to  ratio;  English  Grammar  (Syntax 
and  fitymology);  Geography  and  Spelling. 

4.  For  the  Special  Course  in  Agriculture  :  the  same  as  for  the 
General  Scientific  Course. 

5.  For  the  Special  Course  in  Chemistry  :  applicants  will  be  ad- 
mitted without  examination,  except  in  Mathematics. 

In  that  branch,  at  present,  the  applicant  must  be  fully  prepared  to 
pass  examination  in  arithmetic,  including  the  Metric  system,  and  the 
first  two  hundred  pages  of  Newcomb's  Elementary  Algebra;  but,  in 
order  to  derive  the  greatest  advantage  from  the  course,  it  is  recom- 
mended that  students  be  so  far  advanced  as  to  h^ive  completed  the 
Mathematical  Studies  of  the  Freshman  year. 

G.  For  the  Course  in  Mechanic  Arts  :  the  same  as  for  admission  to 
the  General  Course  in  Agriculture. 

7.  For  the  L\dies'  Course  in  Literature  :  the  same  as  for  the  Gen- 
eral Science  Course. 

8.  For  Partial  Courses,  applicants  must  at  least  be  prepared  to  en- 
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ter  the  Freshman  class  in  the  branches  of  study  which  they  wish  to 
pursue. 

9.  Graduates  op  State  Normal  Schools  and  of  a  Select  List  of 
High  Schools  and  Academies  in  Pennsylvania,  whose  standard  of  re- 
quirements has  been  ascertained  to  be  satisfactory,  will  be  admitted 
to  the  Freshman  class  without  further  examination  in  studies  which, 
as  shown  by  their  diploma  or  certificate,  they  have  successfully  com- 
pleted in  such  institution.  Such  certificates  must  show  specifically 
the  amount  of  work  done. 

10.  The  Holdeks  of  Senatorial  Scholarships  are  admitted  on  the 
certificate  of  the  Examining  Committees  in  the  several  Senatorial  dis- 
tricts. 

11.  Applicants  for  Advanced  Standing,  in  any  course,  must  pass  a 
further  examination  in  the  studies  which  have  l3een  pursued  by  the 
class  for  which  they  are  candidates. 

The  Full  Courses  op  Instruction  occupy  four  years,  with  three 
terms,  or  sessions,  in  each  year.  The  following  schedules  of  studies 
indicate  the  amount  of  work  required  in  several  of  the  courses  or  the 
equivalent  which  will  be  accepted  from  candidates  for  advanced  stand- 
ing. 

1.  GENERAL  COURSE  IN  AGRIOULTURR 
First  Year. 

Fall  Session.— Arithmetic  (4),  Physiology  (4),  United  States  History  (3),  Engliah 
Grammar  (5). 

Whiter  Session. — Algebra  (5),  U.  S.  History  (5).  English  Composition  (5). 

Praeficum, — Zoology,  Laboratory  Work. 
Spring  Session. — Algebra  (5),  Botany  (5),  English  Composition  (5). 

Practicurn — Book-keeping. 

Second  Year. 

Pall.  Session.— Algebra  (4),  Geometry  (2),  Natural  Philosophy  (4),  Elements  of 
Agricultural  Chemistry  (5). 
Praciicnms — Drawing  (4),  Horticulture  (4). 
Winter  Session.— Algebra  (4),  Geometry  (2),  Natural  Philosphy  (4),  Elements 
ot  Scientific  Agriculture  (5). 
Practicum — Mechanic  Arts  (6). 
Spring  Session.— Algebra  (2),  Geometry  (4),  Descriptive  Botany  (4),  Elements  of 
Scientific  Agriculture  (5). 
Prac^icttws— Botany  (4),  Horticulture  (4). 

Third  Year. 

Pall  Session.— Chemistry  (4),  Horticulture  (3),  Geometry  (3),  Mechanics  (4). 

Practicums — Chemistry  (4),  Zoology  (4),  Mechanics  (4). 
Winter  Session.— Chemistry  (4)»  Geometry  (3),  Trigonometry  (3),  Zoology  (4). 

Pracficums — Chemistry  (8),  ZcOlogy  (4). 
Spring  Session. — Agricultural  Engineering  (3),  Com  pa  native  Physiology  (3),  Trig- 
onometry and  Surveying  (5),  Mental  Science  (4). 
PrarMcutns — Chemistry,  one  half  term,  Quantitative  Analysis 
(10),  Surveying,  one  half  term  (8). 

Fourth  Year. 

Fall  Session. — Agricultural  Chemistry  (3),  Anatomy  and  Breeding  (4),  Botany 
(4),  Political  I^^conoiny  (4). 
Prac^ic«7rt5— Dissection  (2),  Chemistry  (Quantitative  Analysis) 
(4),  Botany  f4). 

Winter  Session. — Agricultural  Chemistry  (4),  Feeding  (4),  Veterinary  Science 
(3),  Constitutional  Law  (4). 
Practicums — Care  of  Stock  (4),  Analysis  of  Agricultural  Pro- 
ducts ((>). 

Spring  Session.— Fertilizers  (4),  Entomology  (4),  Dairy  Farming  (3),  Moral 
Science  (4). 

Prar/iriiw«— Agriculture  (6),  Entomology  (6). 
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2.  ADVANCED  COURSE  IN  AGRICULTURE. 

[The  studies  of  the  first  two  years  in  this  Course  are  the  same  as  in  the  General 
Science  or  the  Latin-Scientific  (Jourae.  ] 

Junior  Class. 

Fall  Session.— Rational  Mechanics  (4),  Agricultural  Chemistry  (3),  Cryptogamio 
Botany  (4),  Logic  (3). 
P»-«c^icMm«— Physics  (4),  Chemistry  (6). 
Winter  Session.— Physics  (4),  Agricultural  Chemistry  (4),  Zoology  (4),  Agricul- 
tural Engineering  (3). 
Prac<:icutn«— Zoology  or  Physics  (4),  Chemistry  (6). 
Sprinq  Session. — Mineralogy  (1),  Mental  Science  (4),  Entomology  (2),  Fertilizers 
(4),  Crops  (1),  Zoology  (2). 
Prac^icww«— Agriculture  (4),  Entomology  (6). 

Senior  Class. 

Fall  Session.— Anatomy  and  Breeding  (4),  Geology  (4),  Political  Economy  (4), 
Horticulture  (3),  Crops  (2). 
Practicums — Agriculture  (5),  Dissection  (5). 
Winter  Session. — Geology  (2),  Constitutional  Law  (4),  Feeding  (4),  Veterinary 
(4)»  Farm  Economy  (1). 
Practicuin — Agriculture  (10). 
Sprinq  Session.— Dairy  (3),  Sheep  Husbandry  (1),  Moral  Science  (4),  History  of 
English  Litemture  (3),  History  of  Agriculture  (1). 
Practicum — Agriculture,  (original  work)  Tliesis. 

3.  SPECIAL  COURSE  IN  AQRICULTURR 

[See  explanation  on  previous  page.] 

First  Year. 

Fall  SBSSiON.—Chemistry  (4),  Algebra  (3), Geometry  (3),  Natural  Philosophy  (4). 

Practicums — Horticulture  (4),  Chemistry  (4^,  Drawing  (4), 
Winter  Session.— Chemistry  (4),  Agricultural  Engineering  (3),  Trigonometry  (3), 
Geometry  (3). 
Practicums — Chemistry  (8),  Mechanic  Arts  (6). 
Spring  Session.— Chemistry  (3),  Physiology  (3),  Botany  (4^,  Trigonometry  (5). 

Prac^ictAwa— Chemistry  (I),  Horticulture  (2),  Botany  (4),  Physi- 
ology (2). 

Second  Year. 

Fall  Session.— Agricultural  Chemistry  (3),  Anatomy  and  Breeding  (4),  Botany 

Practicums — Chemistry  (0),  Dissection  (5). 
Winter  Session. — Agricultural  Chemistry  (4),  Cattle  Feeding  (4),  Zoology  (4). 

Practicums — Chemistry  (G),  Zoology  (4),  Agriculture  (0). 
Spring  Session.— Fertilizers  (4),  Entomology  (4),  Dairy  Farming  (4),  Sheep  Hus- 
bandry (1),  Zoology  (2). 
Prrtc/ic etm^^Entomology  CG),  Agriculture  (6),  Surveying  (3). 

4.  GENERAL  SCIENCE  COURSE. 

Freshman  Class. 

Fall  Session.— Algebra  (3),  Geometry  (3),  German  (5),  History  (4). 

Practicums — Drawing  (4),  Horticulture  (4). 
Winter  Session. — Trigonometry  (3),  Geometry  (3J,  Rhetoric  (4),  German  (5). 

Practicmms — Drawing  (2),  Meciianic  Arts  ((J). 
Spring  Session.— Trigonometry  and  Surveying  (5),  Physiology  (3),  German  (5), 
Tactics  (2). 

Practicums — First  half  of  session — Horticulture  (4).  Second  half 
of  session- Physiology  (4);  Drawing,  all  the  session  (6). 

Sophomore  Class. 

Fall  Session.— Analytical  Geometry  (4),  Chemistry  (4),  German  (2),  French  (3), 
History  (2),  Surveying  (1). 
Prac^icw7?i.?— Surveying  (4),  Chemistry  (4). 
Winter  Session. — Analytical  Geometry  (4),  Chemistry  (4),  German  (2),  French 
(3)»  History  (2). 
Practicums — Chemistry  (8),  Mechanic  Arts  (2). 
Spring  Session. — Chemistry  (3),  Descriptive  Botany*  or  Railroad  Surveying  (4), 
History  (2),  French  (3),  Dilferential  Calculus*  (4). 
Practicums — Chemistry  (6),  Botany  (4). 
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Junior  Class, 

Pall  Session.— Rational  Mechanics  (4),  French  (2),  German  (2),  Logic  (3),  Botanj 
(4),  or  Integral  Calculus  (3). 
P/'ac^icii?7t«— Meclianuis  (4),  Botany  (4),  Anatomy  and  Physiol- 
ogy (-1). 

Winter  Session. — Physics  (4),  French  (3),  Zoology  (4),  Constitutional  History  (4). 

Pi  acticumn— Vhy HIGH  (4),  Zoology  (4),  Botany  (2). 
Spring  Session.— Physics  (4),  Mineralogy  (1),  Mental  Science  (4),  English  Litera- 
ture (4),  Zoology  (2). 

Prac^ic a w«— Physics  (3),  Mineralogy  (6). 

Senior  Class. 

Fall  Session.— Physics  (4),  Geology  (4),  Political  Economy  (4),  English  Litera- 
ture (3). 

Practicams—Vhymcs  (2),  Geology  (5). 
Winter  Session.— Geology  (2),  Constitutional  Law  (4),  Astronomy  (3),  History  of 
Civilization  (4),  Physics  (3). 
Prncticums — Geology  (3),  Pliysics  (2). 
Spring  Session.— International  Law  (4).  Astronomy  (3),  Moral  Science  (4),  His- 
tory or  English  Literature  (3). 
Praca"cam«— Original  work — elective  (5),  Thesis  or  Oration. 

6.  t4ATIN-SOrBNTIPIO  COURSE. 

Freshman  Class. 

Fall  Session. — Algebra  (3),  Geometry  (3),  Gorman  (5),  Latin  (4), 

Pmc/ic a?HJ5f— Drawing  (•*)»  Horticulture  (4). 
Winter  Session.— Trigonometry  (3)»  Geometry  (3^»  Latin  (4),  German  (5). 

PracUcams — Drawing  (2),  Mechanic  Arts  (6). 
Spring  Session. — Trigonometry  and  Surveying  (5),  German  (5),  Latin  (4). 

P/v/fr^i<!/xm.-<— I^'irst  hall'  of  session — Physiology  (4).    Second  half 
of  session— Horticulture  (4) ;  Drawing,  all  the  session  (0). 

Sophomore  Class. 

Fall  Session. — Analytical  Geometry  (4),  Chemistry  (4),  History  r2),  Latin  (3), 
French  (3),  Surveying  (1). 
Practiciims — Surveying  (4)»  Chemistry  (4). 
Winter  Session.— xVnalytical  (Jeometry  (4),  Chemistry  (4),  History  (2),  Latin 
(3),  French  (3). 
Pivec'tcitw.?— Cliemistry  (6),  Mechanic  Arts  (2). 
Spring  Session. — Chemistry  (3).  Descriptive  Botany*  or  Railroad  Surveying  (4), 
Ditl'erential  Calculus*  (4),  Physiology  (3),  French  (3). 
Prctciic/umis — Chemistry  (H),  Botany  (4). 
[The  studies  of  the  last  two  years  in  this  Course  are  the  same  as  in  the  General 
Science  Course.] 

6.  COURSE  IN  CHEMISTRY  AND  PHYSICS. 

[The  studies  of  the  first  two  years  in  this  Course  are  the  same  as  in  the  General 
Science  or  the  Latin-Scientific  Course.] 

Ju7iior  Class. 

Fall  Session.— Rational  Mechanics  (4),  Chemistry  (3),  Logic  (3),  Integral  Calcu- 
lus (3). 

Practicams — Meclianics  (4),  Chemistry  (8). 
Winter  Session. — Physics  (4),  Chemistry  (4),  Metliod  of  Least  Squares  (2). 

Prar.'xcutiiit — Physics  (4),  Chemistry  (in). 
Spring  Session.— Physics  (5),  Chemistry  (4),  Mineralogy  (1).  Mental  Science  (4). 

P/'aoJicfi/^icj— Physics  (3),  Chemistry  (3),  Mineralogy  (6). 

Senior  Class. 

Fall  Session. — Pliysics  (4),  Chemistry  (3),  (Jeology  MJ,  Political  Economy  (4). 

P/vi r/ir a ?/i.>f— Physics  (4),  I'hemistry  (8). 
Winter  Session.— Physics  (3),  Ohcmistry  (3),  Geology  (2),  Constitutional  Law  (4). 

Prtic.tic.iim.'i — Pliy.sics  (4),  Chemistry  (14). 
Spring  Session. — Physics  (4),  Clicinistry  (3),  Moral  Sjieuce  (4),  History  of  Eng- 
lisli  Tiitorature  (3). 
Practu-ums — Physics  (3),  Chemistry  (10),  Thesis. 

*Note. — For  the  Difl'orential  Calculus  ot*  this  session,  students  preparing  for  tho 
Course  in  Agriculture  or  Natural  History  may  substitute  seven  hours  of  practicum 
in  Chemistry.  Students  preparing  for  the  Course  in  Civil  Engineering  will  substi- 
tute liaiiroad  Surveying  for  Descriptive  Botany. 
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7.  OGUR&E  m  CIVIL  BNGHNEBRmO-. 

[The  studies  of  the  first  two  years  in  this  Course  are  the  same  as  in  the  General 
Science  or  the  Latin-Scientific  Course.] 

Junior  Year. 

Fall  Session.— Rational  Mechanics  (4),  Integral  Calculus  (3),  Descriptive  Geome- 
try (4),  Mechanical  Drawing  (2). 

Pracficitm.?— Surveying  (6),  Experimental  Mechanics  (4). 
Winter  Session.— Applied  Mathemafics  (3),  Method  of  Least  Squares  (2),  Phys- 
ics (4),  Descriptive  Geometr^r  (3). 
iVac^irum^— Mechanical  Drawing  (8),  Physics  (4). 
Spring  Session.— Analytical  Mechanics  (2),  Properties  of  Materials  (3),  Railroad 
Surveying  and  Earth-work  (3),  Physics  (4),  Mineralogy  (1). 
Prac<icMm«— Topographical  Surveying  (6),  Mineralogy  (6). 

Senior  Year. 

Pall  Session.— Graphical  Statics  (4),  Political  Economy  (4),  Analytical  Mechanics 
(3),  Geology  (4). 
Practicums — Geology  (4),  Field-work  (4). 
Winter  Session. — Constitutional  Law  (4),  Geodesy  and  Practical  Astronomy  (6), 
Graphical  Statics  (4),  Sanitary  Engineering  (4). 
PraoMcum — Draughting  (12). 
Spring  Session.- Specifications  and  Contracts  (2),  Map  Projections  (3),  Moral  Sci- 
ence (4). 

Practicums—YieXA  Practice  (4),  Draughting  (2),  Thesis. 
8.  COURSE  IN  MBOHANTOAL  BNGINEBRINO-. 
Freshman  Class. 

Fall  Session.— Algebra  (3),  Geometry  (3),  German  (5),  History  (4). 

Practiciims — Drawing  (4),  Mechanic  Arts  (4). 
Winter  Session.— Trigonometry  (3),  Geometry  (3),  Rhetoric  (4),  German  (5). 

Prac<icMm«— Drawing  (2),  Mechanic  Arts  (6). 
Spring  SBSSioN.—Trigonometry  and  Surveying  (5),  Physiology  (3),  German  (5). 

PracWcttm«—First  half  session— Mechanic  Arts  (4),  Physiology 
(4).   Second  half  of  Session— Surveying  (8). 

Sophomore  Class. 

Pall  Session.— Analytical  Geometry,  (4),  Chemistry  (4),  German  (2),  French  (3), 
History  (2). 

PracficMwi^— Drawing  (6)»  Chemistry  (4). 
Winter  Session.— Analytical  Geometry  (4),  Chemistry  (4),  German  (2),  French 

(3)  ,  History  (2). 

Prac^icMm*— Chemistry  (8),  Mechanic  Arts  (2). 
Spring  Session.— Chemistry  (3),  Mechanism  (4),  History  (2),  French  (3),  Differ- 
ential Calculus  (4). 
Prac«cwm«— Drawing  (6),  Mechanic  Arts  (4). 

Junior  Class. 

Fall  Session.— Rational  Mechanics  (4),  Integral  Calculus  (3),  Descriptive  Geome- 
try (4),  Graphical  Statics  (4). 
Praciicums — Mechanical  Drawing  (4),  Mechanics  or  Shop-work  (4). 
Winter  Session.— Analjrtical  Mechanics  (3),  Method  of  Least  Squares  (2),  Physics 

(4)  ,  Descriptive  Geometry  (3),  Integral  Calculus  (2). 
Prac^icuma— Mechanical  Drawing  (5),  Shop-work  (6). 

Spring  Session.— Analytical  Mechanics  (3),  Properties  of  Materials  (3),  Dlflferential 
Equations  (3),  Physics  (4). 
Prac^icwma- \iechanical  Drawing  (4),  Shop-work  (4),  Mineral- 
ogy (4). 

Senior  Class. 

Fall  Session— Quaternions  (4),  Political  Economy  (4),  Valve  Glaring  and  Ex- 
perimental work  with  Indicator  and  Inspirator  (3),  Geology  (4). 
iVaca'ci*m5— Mechanical  Drawing  (6),  Shop-work  (6). 
Winter  Session— Quaternions  (3),  Mechanics  of  Engineering  (4),  Constitutional 
Law  (4),  Astronom^y  (4). 
Prac^icw?7i5— Mechanical  Drawing  (6),  Shop-work  (6). 
Sprivg  Session.— Astronomy  (4),  Machine  Designing  (4),  Imaginaries  (3),  Steam 
Engine  (3). 
Practicum — Drawing.  Theai9. 

2  State  College.  • 
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O.  SPECIAL  COURSE  IN  CHEMISTRY. 

First  Year. 

Fall  Session. — General  Chemistry  ^4),  Mathematics  (5),  German  (5). 

PracMcuwi— Laboratory  Practice. 
Winter  Session.— Chemistry  (4^,  Mathematics  (5),  German  (5). 

Prac/icum— Qualitative  Analysis. 
Spring  Session.— Chemistry  (3),  Mathematics  (5J,  German  (5). 
Prac^ic  ttm—Qualitative  Analysis. 

Second  Year. 

Fall  Sessioi^.— German  (2),  Mathematics  (4),  Chemistry,  with  Quantitative  An- 
alysis. 

Winter  Session.— German  (2),  Mathematics  (4),  Chemistry,  with  Quantitative  An- 
alysis. 

Spring  Session. — Mathematics  (4),  Chemistry,  with  Quantitative  Analysis. 

THE  PREPARATORY  ^DEPARTMENT. 

This  department  is  intended  to  furnish  instruction  to  students  well 
trained  in  the  Elementary  Common  School  Branches,  and  yet  not 
fully  prepared  for  admission  to  the  Freshman  class.  It  does  not,  how- 
ever, oflFer  instruction  in  the  Primary  branches,  nor  is  it  in  any  sense 
a  High  School.  The  studies  are  arranged  chiefly  with  reference  to 
their  importance  in  preparing  students  for  one  of  the  regular  four 
years'  College  Courses. 

Special  care  is  taken  to  make  the  instruction  systematic  and  thor- 
ough, that  the  foundation  for  future  study  may  be  securely  laid. 

Students  in  this  department,  except  those  who  are  under  the  im- 
mediate care  of  their  parents  or  guardians,  are  required  to  room  in 
that  part  of  the  building  assi^ed  to  the  department.  Here  they  are 
under  the  personal  supervision  of  the  principal  of  the  department  and 
his  assistants. 

In  addition  to  the  regulations  governing  the  College  students,  they 
are  required  to  observe  study  hours.  During  such  periods  they  must 
neither  pay  nor  receive  visits ;  and  every  effort  is  made  to  train  them 
to  habits  of  close  attention  and  to  correct  methods  of  study.  At  other 
times  than  in  recitation  and  study  hours,  they  have  ample  opportunity 
for  healthful  sports  and  recreation. 

ADMISSION. 

First  Year. — All  applicants  for  admission  must  beat  least  fourteen 
years  of  age,  and  be  prepared,  at  the  beginning  of  the  autumn  session, 
to  pass  a  satisfactory  examination  in  the  following  branches : 

Arithmetic — Thompson's  Complete,  (or  its  equivalent)  to  Katio; 
English  Grammar,  Brown's  Revised,  (or  its  equivalent,)  to  page  250, 
which  includes  Etymology  and  Syntax. 

In  Geography,  Spelling,  Reading  and  Penmanship,  the  examination 
must  show  such  acquaintance  with  those  branches  as  not  to  require 
further  instruction  in  them. 

Second  Year. — Those  who  apply  for  admission  to  the  autumn  ses- 
sion of  the  Second  Year  must  be  prepared  to  pass,  in  addition  to  the 
above,  an  examination  on  all  the  work  of  the  First  Year. 

All  persons  entering  classes  after  the  opening  of  the  first  session 
will  be  required  to  pass  an  examination  in  the  work  already  gone  over 
by  the  class  into  which  they  seek  admittance. 

Tuition  in  this  department  is  free ;  other  charges  are  the  same  as 
in  the  College  proper. 

Examination  for  Admission,  Tuesday,  September  11, 1888,  at  nine 
o'clock,  A.  M. 
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SCHEME  OP  WORK. 

In  connection  with  the  schedule,  the  following  outline  of  work  will 
indicate  the  course  of  studies  more  in  detail : 


First  Year. 

JPaii — Thompson's  complete  Arithmetic, 
completed  from  Katia 

Hutchison's  Physiology  and  Hy- 
giene, completed. 

Murray's  Essentials  of  English 
Grammar. 

Sc udder's  History  of  the  United 
States,  to  part  n. 

Comstock's  First  Latin  Book, 
fifty  lessons,  (optional). 
TTin^cr— Newcomb's  Elementary  Alge- 
bra, to  page  80. 

Murray's  Advanced  Xiessons  in 
English  Composition  to  part  IIT. 

Scudaer's  History  of  the  United 
States,  completed. 

Zoology,  Morse's  First  Lessons. 

Comstock's  Lessons   in  Latin, 
completed,  (optional). 
iSjprin^— Elementarv  Algebra,  continued 
to  page  152. 

Crittenden's   English  Composi- 
tion, completed. 

Murray's  Advanced  Lessons  in 
Analysis,  completed. 

Packard's  Manual  of  Book-keep- 
ing. 

Csesar,  Books  I  and  II,  (optional). 


Second  Year. 

Pall — Elementarv  Algebra,  continued  to 
iMige  244. 
wentworth's  Plane  Geometry, 
Book  I. 

Avery's  First  Principles  of  Nat- 
ural Philosophy,.to  chapter  VII. 

Lancaster's  History  of  England, 
completed. 

Csesar,  Books  III  and  FV ;  AUen's 
Composition,  first  13  Lessons, 
(optional). 
TTin/er— Newcomb^s    College  Algebra, 
from  page  85  to  20a 

Geometry,  continued  .  through 
Book  n. 

Natural  Philosophy,  completed. 

Houston's  Physical  Geography, 
completed. 

Cicero — First  two  orations  in 
Catilinam  ;  Composition,  'con- 
tinued to  24th  Lesson,  (op- 
tional). 

^rin^— Algebra,  continued  to  page  320. 
Plane  Geometry  completed. 
Botany,  Gray's  First  Lessons. 
Civil  Government,  Young's  Class 
Book. 

Cicero— Third  and  Fourth  Ora- 
tions in  Catilinam  ;  Composi- 
tion, continued  to  34th  Lesson, 
(optional). 
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Scientific  Course. 


United  States  History, 
Arithmetic,  


Physiology, 
English  Grammar, 


Algebra,   

En^flish  Composition,  . 
United  States  History, 
Zoology,   


Algebra,   

English  Analysis,  .  . 
English  Composition, 

Drawing,  

Book-keeping,  .... 
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Geometry,  .  .  . 

Algebra,     .  .  . 

Physics,  .... 
I  English  History, 
!  Drawing,    .  .  . 
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Latin-Soibntific. 


United  States  History, 

Arithmetic,  

Physiology,  

Latin,  


Algebra,   

English  Composition, 

LaUn,  

Zoology,  


Algebra,   

English  Composition, 

Latin,  

Drawing,  

Book-l{.eeping,  .... 


2  I!  Geometry, 

4  ;  Algebra, 

4  'I  Physics,  . 

5  1 1  Latin,  .  . 

6  i  j  Drawing, 


Algebra,   

Geometry,  

Physics,  

Physical  Geography, 
Drawing,  
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Algebra,   

Geometry,  

Civil  Government, 

Botany,  

Drawing,  


Algebra, 
Geometry, 
Physics,  . 

i  Latin,   .  . 

I  Drawing, 


Algebra,   

Geometry,  

Civil  Government, 

Latin,  

Drawing,  


The  following  list  shows  at  a  glance  the  leading  departments  of  study. 


§1 


1.  AGRICULTURE  (Three  Courses) 
and  AGRICULTURAL  CHEMIS- 
TRY ;  with  constant  illustrations  on 
the  Farm  and  in  the  Laboratory. 

2.  BOTANY  and  HORTICULTURE  ; 
theoretical  and  practical.  Students 
taught  original  study  with  the  micro- 
scope. 

3.  CHEMISTRY  ;  with  an  unusually 
full  and  thorough  course  in  the  Lab- 
oratory. 

4.  CIVIL  AND  MECHANICAL  ENGI- 
NEERING ;  ver^  extensive  fifild  and 
shop  practice  with  best  modern  in- 
struments. 

5.  HISTORY;  Ancientand Modem,  with 
original  investigation. 

6.  LADIES*  COURSE  in  LITERA- 
TURE and  SCIENCE;  two  years. 
Ample  facilities  for  Music,  vocal  and 
instrumental. 

7.  LANGUAGT?  and  LITERATURE; 
Latin,  (optional,)  French,  German 


and  English,  (required,)  one  or  more 
continued  througn  the  entire  course. 

a  MATHEMATICS  and  ASTRON- 
OMY ;  pure  and  applied. 

9.  MECHANIC  ARTS ;  combining  shop- 
work  with  study — three  years'  course ; 
new  building  and  equipment 

la  MENTAL,  MORAL  and  POLITICAL 
SCIENCE ;  Constitutional  Law  and 
History,  Political  Economy,  Ac. 

IL  MILITARY  SCIENCE ;  instruction 
theoretical  and  practical,  including 
each  arm  of  the  service. 

12.  PHYSICS ;  Mechanics,  Sound,  Light, 
Heat,  Electricity,  <fec,  a  very  rail 
course,  with  extensive  Laboratory 
practice. 

13.  PREPARATORY  DEPARTMENT; 
Two  years — carefully  graded  and 
thorough. 

Fall  term  opens  September  14,  1887 ; 
Winter  term,  January  11,  1888;  Spring 
term,  April  5,  1888. 
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